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&BSTBACI 

This guide was prejiftred as an instructional aid for. 
teachers of a first-year course in Algebra. It was designed bo be 
appllca&Le to the wide range of Algebra 1 prograas being offerai in 
the junior and senior high schools. In ^'tSls guide, the content of tha 
Algebra 1 prog^raa has been divided into 11 aajor units, "each unit 
oi>ganlz2i around student per fpraance objectives. It is intended that 
the perforiiance objeptives sefVe as guiielinas for teachers to dssiga 
the specific iiistructioaal program to meet the unique dev^iopaental 
needs of their students, Pach* of the 11 a^jor units- and fourV 
enrypkaant units iuclude the following, features: (1) a list of 
perfScaance objectives; (2) a vocabulajry list; (3) -a list of key 
skills; (H) a list of textbook references: (5^ four assessaent tasks 
for each perforisaace objective: (et^an answer key for the assessiant 
tasks; (7) a lis^: of entering perforaance objectlvfes covering skills 
which should be reviewed before beginning the unit; <B) a list, of 
assessaent items for enterina perfonance o;bjectives; (9| an aasner 
key; (13) a list of suggestions to the teacher, including the nuibar 
of iastructional days-per unit: and (11) a list of suggested ainiaal, 
^V8rage> and maximal objectives for adjusting the- course to diffareat 
Jability levels. . (Author/MK) 
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POINT OF VIEW FOR MATHEMATICS EDUCATION. IN MONTGOMERY 'COt»JTY 

A provocative activity which teachers often use with pupils at Various, levels is. 
that of trying to imagine what a woi^ld without numlfer^ would be like. Such a 
world is difficult to' imagine* The idea of number continues to- play an important 
role 'in virtually all aspects of our world; and mathematics therefore,, 
constitutes a prograd/^ conside^rable importance in the' schools. 

As a dis^p line, mathematics is truly the .art ^id -science lif abstraction, 
QJiaracteristics of *the physical* world are convewted^into abstract^ ideas and 
symbols; these ^a re then .manipulated through ma tliSiiati'c|Ll operations to produce 
informatioh and\heorems about \ess easily observed Aspects of the world. ^Recent 
ev^ence supports ' the contention that Children '^s expediences with concrete ^ 
materials ^re vital to later conceptual development. The school program thus ^ , - 
proceeds from the -concrete' to the abstract. ' , ■ ^ . » 

The concepts of mathematics acquire greater meaning when they can be applied -to 
the world in which* we live. Because the yariety ^hd extent c^f mathen^atical , , 
applications ha^e grqwrf so rapidly in recent, years , it is Impossible for any one 
person to be cdWiversant with the entire fitld. The school program imist there^re 
be ^veloped sp that mathematical applications are selected and presented as 
efficiently as possible an^ with the intent of challenging pupils at all^ levels to 
see mathematics as an independent discipline as well as a tool for the advancement 
of ^o^her disciplines, ' " , 

The Montgomery County mathematics program is designed and implemented to^ take into 
account, the logical and relatively sequential nature of mathematics. Equally 
important, too, is the realization that the rate at which individual students 
learn matheujatics varies significantly. " The mathematics program is structured' to 
encourage various approaches which alTow students to progress at their individual 
r^tes. 

The pre-algebra objectives range over six areas of mathematics and are arranged 
according to 14 different levels o^^achievement . Assessment measures have been 
constructed for e^ch objective so that individtial progress can be measured in a 
variety of categories. Enrichment actiy.ities are available for both the able 
student and the student who needs reinforcement. 



Several options are availalble to the student who has completed the pre-algebra 
/objectives. Differentiated paths through a variety of couri^es are available to 
the student, as can be seen in the Mathematics Program Patterns Chart, on page xv 
Each student has available a -sequence of courses which can be suited to his/her 
interests and abilities. 

Jiomputer literacy is addressed at several levels of the mathematics program; 
career information is incorporated as appropriate throughout. Consumer applica- 
tions ^re taught as^^^nathematical skills are developed; the mathematics of 
consumerism is further emphasized in an elective senipr high course. 

In general terms, tll^ instructional program in m thema tics should help eac^ 
student to: 

Develop^basic skills in using the vocabulary and symbols of mathematics 

Develop skills in recognizing common eeometric shapes 

xiii . ' . 



0? 




Develop basic skills in cooiputing ' *. *' 

Develop basic skills in working with geometric shapes ^ . 

* 

• * 

Develop basic skills in toeasuring, graphing, ©rid using tableys and charts 

Develop 'understanding of the vocabulary and syn&ols of tnatheiaatics 

Develop i^^^r standings necessary for translating among mathematical |||nabols, 
words, an^ the physical world 

Develop concepts related to common geometric shapes . ^ 



Develop understanding of computation 
Develop understanding. of measurement 



Develop an understanding of basic principles related to the' stinictuj;e of 
mathematics^ * * ' , . 

»' . . • . 

Develop jjpd^er standing and basic skills in problem solving 

Apply the principle*^ of mathematical" reasoning to the solution of problems 

Appreciate the significance of mathematics in daily living, and its contribution 
to our xultura): heritage ^ ^ - , ^ 

Use mathematics as needed in daily living ^ 
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OVERVIEW 



PHILOSOm 



The beginnlsg algebra student is seen on the initial rung o£ 'the ladder 
leading to an understanding of the developxoental Structure o£ a mathe- - 
maticai system. /Jhroughout the cowse, 'the developmpnt of an ability to 
think mathemtically is ©nphasized as the student^ is guided 'toward an ^ 
^apprecl^ation of the orderliness of matl^paiatics. 'ISiis appreciation greatly 
facilitates the acquisition of skilly a^ used to ^analyae ^od / 

solve both staple and oos^lex problb&os. ' ^ ."^ ^ 

The study of Algebra 1 affords the student the opportunity to pi^gadize 
his/her own knowledge of mathexoatics and to expand skills pre;y'iously ^ 
leafnedv Mastery of algebra i^ seen aei the p^s sport for a studimt^s v , 
Journey through tb€^^ c9iaple|di,ties^ of. higher math^iaticsv * - 

INTENT ' '/ 

This guide has mBx^^^x an instructionar aid for teachiers of a 

first year cOursesi^^ algebra. It has been designed to be applicable to 
the wide^ran^e Algebra 1 programs being offered in the jmiior and 
senior hi,^^sx:h^^ In this guide, the content of the Algebra 1 program 

has been ^vided into eleven major xinits, each^unit organized aroimd stu- 
dent performance objectives. It is intended that the performance objectives 
serve a^ guidelines for teachers to desl^ the specific instructional pro- 
gram^ X^^^poeet the pulque developii^ntal needs of their students* v 

-/ . ' ■ ' * - - 

JIach of the eleven major units and four enrichment units deals with the 
development of the skills and concepts of a topic of first year algebra. 
With each unit, the following features are included: 

• A list of performance objectives for the^unit, each objective cate- 
gorized by level of Bloom* s taxonomy (See page 'xix*) 

. A vocabulary list for the unit 

. A list of key skills for end-of-cour^e testing (See page xxii.) 

, A list of textbook references for each performance objective 

. Four assessment tasks for each performance objective, which can be 
used for testing or review 

• An answer key for the assessiaent tasks 

, A list of entering performance objectives covering skills which 

should be reviewed before beginning the unit (Note: These objectives 
^ include pre-algebra skills as well as sl^ills from prior unitsO 

. A list of assessment items for each entering performance ob^jective 



An answe. ^..o„.a^e o.,e«ive. aa«s»»e„t, 



^ A list of suggestions to the teacl^er including the number o£ ' 
^instructional days per unit. (Itote: (1) the suggested number of ' 
iiis'truct^ional daya does not include provisions for raviev or testing* * 
(2) Mancrry aid^ included in ther suggestions ar^ intended to facilitated^ ^ 
retention, nof to take the place of learning the ^^theipaticai t!heory») ^ 
^ ' • - . ■ ■ /' ^' ' ■ . ^ ^- . ■ ' ' ' ■ ' " 

• A list ot suggestedWnifflal, average, and maxiinal obj^tives* for 
adjusting the course to different levels of student ability «^ 

SEQUENCE ^ K , ^ / _ \ ' 

* f , / ' ■ • • ^ , ' . • ■ • ■ 

In examining all Algebra 1 books currently approved fpr use in the coxmty, 
it vas^^Sbserved that they each developed the material in a, sl'ightly dif«* 
ferent order* .After nmch discussion, the unitslof this guide were placed , 
in ^rder so that the study of linear relations and the language of algebra 
(Units X-VI) woul^ constitute the first semester of the course, asld the 
development of higher order relations and their applications would form 
the central theme of the second semester. 

* . % 

Many teachers prefer to Introduce polynomials, factoring, and rational 
algebraic expressions (Units VII, VIII and IX) befo^ grapliing and systems 
of equations (Units V and VI), This guide reverses ^l^iit ordeir. It is ^ ^ 
left to the ^ipdividual teacher to decide which sequence is be|st adapted 
to his/her particular needs. \ 

KEY SKILLS ]?0R END-OF' COURSE TESTING 

.f ' '( ' 

A list of twenty-eight sunmary skills, the testing of which would be a measure 
of the mastery of the Algebra 1 objectives as described in the MCPS Program 
of Studies, can be found on pages xxii aijd xxiii. The first fourteen skills 
cover the objectives of Algebra lA; the last fourteen cover the objective^ ot 
Algebra IB. ; 

In each unit of the Algebra i InstructioAaT Guide, the key skills pertinent to 
that unit are listed on the page listing/ the perfonaajtce the performance 
objectives for the unit. ■ 7 



\ 



xviii 

is 



i 



LEVELS OF PERF(»MANCE OBJECT! 
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Each performance objective in each unit has bedn classified as measuring 
knowledge' (I), conqjrehension (II), or application (III) erccording to 
Bloom's t^onomy. While these classifications are highly, subjective and 
open to interpretation, they have been included as an indication -of the 
nature of the responses necessary to demonstrate attainment of the object- 
ives. Die follot^ijig list of verbs was ^used in classifying each objective. 



Knowledge 



II.. Coii5>rehension III* Application' . 



En^hasis: Recall , 



Eniphasis : GrdTsp of 
meaning, intent,' or 
relat^qnship* ^ 



Eiiq>hasis:. Applying 
appropriate prihpiples 
or generalizations^ 



choo,^e from a list 

(judgment not 
involved) 
define (give a 

dictionary definition) 
filt in the blank (or , 

complete) 
follow directions 
'identify 
indicate 
label 
list 

locate (on a map or a 

given document) 
match 
name 

select (judgjnent not 
Involved) 



cTassify 

define (\n student's 

own words) 
describe 
explain 

express in other terms 

find (as in math) 

n^asure 

paraphrase 

put in order 

recognize 

rewrite 

simplify 

suggest 

summarize 

Math 

add (find the sum) 

balance 

calculate 

compute (using a ^ 

given formula) 
divide (find the 

quotient) 
factor 

find square root or 

raise to power 
multiply (find the 

product) 
perform operations on 

numbers 
subtract (find the 

difference) 



apply 

collect information 

(supply correct equation 

OT formula) 
compute 
construct 
convert (in math) 
draw ' 
detenaine (^alculate) 
demons trate 
derive 

differentiated between 
discuss 

distinguish between 
expand 

express in a discussion 
estimate 

find (implies investigation) 

interpret 

investigate 

illustrate (give examples 

not previously specified) 
graph 

keep records 

locate (information) 

make 

participate 
plan 

predict (from known factors) 

prepare 

present 

prove (in math) 

solve (problems expressed 

in words) 
use 

trace (development, history, 

process ) 
translate 



MCP^ PROSUM OF STUDIES. . OBJECTIVES FOR ALC^SRA 1 



Algebra 1 - Grades 9, 10,^1, 12^ _ . . ' - 

Frerequisita: Attairupent of the J>re- algebra objectives in Elemeatarv and. 
Pre-Alaebta Mathematics Obieetives , Bulletin 285 

^00 1 year ' ^ ^ 1 credit ' 

Ea5>hasis in Mgc^ra X is on tiie development of an under8Caxuiing of the 
basic structure algebra related to the real nia^r system; a ricogaition 
of the techniques of. aigebr^t as strtictiires of this system; ^ facility in 
applyi^ng algebraic concepts and skills;^ perception of the role of deductive 
reasoning in algebra; and an app^eclation^f the- need for' precision of 

language ' , / * ' ^ ' ^ 

• ' ."^ ' » 

As techniques are developed,, applications to appropriate^ relevant problems 
are ma^e; e,g,, problems involving practical geometrSr, nunO^er theory 
weather, air navigation, and nK>aey are included. Opportunities for ^ . 
enriching in greater depth occur throu^Out the program.^'' . 

Algebra 1 is taught as a one -year coxufse or as a two-year coinrse as student 
needs indicate; pupil placement depends on a decision made cooperatively 
by 5the student, the parent, and the school staff* 

Algebra 1-A . i 

Prerequisite: Attainment of the pre-algebra objectives in Elementary and 
Pre-Algebra Mathetaatics Oblectives; Bulletin 285 

3111 ' 1 semester h credit 

Upon completion of Algebra 1-A, the student should be able to: 
. demonstrate the use o^ the roster, rule, and graphing methods in ■x^f^.^ 
^representing sets 

. compute the value of a numerical expression involving symbols of ^ 
inclusion and the order of operations rules 

•. add, subtract, multiply, and divide directed numbers 

. apply properties of equality and inequality and the concepts of addi- 
tive and multiplicative inverse to solve equations- and inequalities 

. apply the fundamental operations to. solve open sentences and word 
problems involving real numbers 

. graph the solution sets o£ linear equations and inequalities 
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addf subtract 9 multiply , aad divide {H^lyiu^a^s 
factor polynomials coc^retely 



• solvB equations involving polytiospiial 

• solye wotd ptobLams Involving the factoring of polynomials 

' ; ' . . ■ • < . ; ■ ■ . ■ - 

Algebra' 1-B ■ , . ' ^ . 

^-Prerequisite;. Attainment of the» objectives of Alggl>ra l^A 
3112 . '.,1 ^ 1 semester ' ^ % credit 

Upon depletion of Algebta4l«B, the student should be able to: 

• rewrite linear equation into slope-^interc^pt forms ao^ graph its 
soluM^on set * ^ 

» determine an equation of a line . 

. golve a system of open sentences into variables 

solve wofd problems involving open sentences in two variables 

• add, subtract, multiply, and divide algebraic fractions 

• wrife radical expressions in simplest form 
solve quadratic equations 

. solve equations and word problems. Involving irrational ninnbers 

Algebra 1, Parts I and II ' 

3101 (Part I) 1 year - 1 credit per year (9-12) 

3102 '(Part II) 1 year 

Algebra 1, Parts I and II, is a two-year program for achieving the 
Algebra 1 objectives. This program is offered for students who have 
satisfactorily completed necessary pre-algebra objectives but who .need 
additional instruction and 'time to achieve understanding of jabstract 
concepts. Textbooks written especially for a two-year program are pro- 
vided. The objectives for Algebra 1, Part I, are those for Algebrl^I-A. 
The objectives for Algebra 1, Part II, are those for Algebra 1-B. 
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KEY SKILLS FOR END-OF-COVT«SE TESXpc 

•As identified in the Algebra 1 Instructional G'lide and the credit fo'^- 

examination, t^ st\»ient should be able to: . ^ 

« 

1. Deinonstrate the tise of ' the roster^ rule, and graphing methods la 

representing sets 01 " ' - 

2r Coxnpute the value of - numerical 'expression involving syr^^ols of ^ inclusion 
'and the order of operations rules * - 

v.. ^ ' ' - 

3,. Evaluate algebraic expressions and open sentences by substituting ^or 
the variable ' . 

4. Add and subtract directed numbers ^ " * 

5, ' Multiplicand divide directed numbers ' - " • . 
6« Combine similar, terms' - ' ^ 

7. Solvay.linear equations ^n one variable by applying the properties of 
equality 

8. Solve linear inequalities in one variable by applying the ptfeperties 
of inequality . • 

9. Solve various types of word problems, utilizing an organized approach 

10. Graph linear equations in the jcoordinate plane ^ 

11. Graph linear inequalities in the coordinate plane 

12* Determine an equation of a line, given the slope and a point or two 
points of the line ^ # 

13 • Solve a system of equations in two variables^ * 

14. Solve word problems involving two Y^^i^bles and a system of equations 

'I * 

15. Add and subtract polynominials 

16. Multiply polymonials ^ , • 

17 . Divide polynomials ^ 

18. Solve linear equations involving polynomials ' 

19. Factor polynomials con^letely 

20. Solve equations by factoring • , 



- ^ 



xxil ,?2 



■ 21. Solve word pr'oblems 'involving factoring 

22. Siiq>llfy an algebraic fraction. 

23. Multiply and divide algebraic fractions . , 

24. Ai3^d and subtract algebraic fractions 

♦ 

25. Solve fractional equations ' * 

* , ' 

26« Write radical e3q)ressions in sin^lest form 

1. ' ' ^ ' 

27. Solve radical equations ^ > 

^ lb 

28. Solve a quadratic equation by coidpleting the square or ^plying the 
quadratic formula ^ , 

I . ' ■ . * 
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BASIC TEXTBOOKS FOE ALGEBRA 1 AliD THE TWO-^TEAR AL^BRA COlOtSE 



< 



1. Dolciani, Mary P.; Wootton, Wjllliam; and Beckenbach",. E<JWta. Al^^ebra- I . 

Boston: Houghton Mifflin Ccw?)any, 1978. , ' - 

2. Ddlclani, Maty P., and Wootton, William. Algebra Structure and* Method 

Book 1 . Boston: Houghton Mifflin Company, 1976. 
« ' ' I 

3. Foster, Alan G. ; Roth, James N.; Winters, Leslie J. Algebra Oae ^ . 

Colx«abus, Olio: Charles. B. Merrill Publishing Coxapaay,, 1979. 

4. Jacobs, Russell. Discovering Algebra I . New York: Harcourt Brace 
' ^ Jovanovich, Inc., 1974. 

" ■ ■ ■ 

5. Keefdy, ifervin; Bittinger, Marvin; and Smith, Stanley. Algebra One . 

Menlo Park, Ca: Addisoh-Wesley Publishing Coo^any, 197S. 

6. Paynes Jos'eph; Coxford, Arthur; Lankford, Francis, Jr.; asiA 

Zamboni, Floyd. Algebra I . New York: Harcourt Brace Jovanovich 
Inc., 1977. * 

7. Sobel, Max A,, and Banks, J, Houston. Algebra Book 1 . New York: 

Webster Division, McGraw Hill Book Company, 1977, 

8. Travers, Kenneth J.; Dalton, Leroy C. ; and Brunner , Vincent.* - Using 

Algebra . River Forest, Illinois: Lai^jlaw Brothers, . 1974. 



ALGEBRA 1, PART I AND PART II, SETS • 

1. Denholm, Richard; Underbill, Robert; -and Dolciani, Mary P. Elementary 

Algebra 1. 2 . Boston: Houghton Mifflin Company, 1977. 

2. Jacobs, Russell F, Introductory Algebra 1> 2 > New York: Harcourt * 

Brace Jovanovich, Inp», 1976^ 

3. Johnson, Richard E.; Johnson, Chisryl G.; and Bakhru, Fay, . Algebra I-A ^ 

Two-Part Course^ Part 1, 2, Menlo Park, Ca: Addison Vesley 
Publishing Conq5any, 1977. 
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OITELIHE OF SOCRSE CIMTENT 



BASIC UNITS ) 

* • • 

V 

I. SETS 

II.- FUNDAMENTAL CONCEPTS \ ' 

r . 
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» 

■ VI. SYSTEM OF OPEN Sentences 
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XIV, RATIO, PROPORTION, AND PERCENT 

XV • FLCWCHARTS 
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UNIT I - SETS 



PURPOSE . ( 

TRi^JyUuit is designed to provide the stttdents ^^tth a* backgrout\d in the use 
xrf sets. The emphasis is on the application of tjermino logy and set notation 
as a building block f&r the^study of elementary^ algebira. While son^ texts 
include'> sets'l^n a unit 9n fundamental concepts, it has been separated in- 
this guide to provide a shdrt, initial unit for the opening days of 
school • . , ' * . 



OVER VIES* 



Familiarization with set notation and the methods ^of s];>ecl^ying ""sets are 
encompassed in the first several objectives Recognition of various typetf 
of sets and set relationsjtiips is expected^ as is a knowledge of the 
oj^erations on sets. 

* - ■ « ' ^/ 

SUGGESTIONS TO THE TEACHER ^ ^ 



Instructional Days; 4-5 
Miniuial Course Obj.ectives^ 
Average Course OJ^jectives 
Maximal Course Objectives: 



#1-5, 10/11 
#1-11 
ALL ^ 



Writing accurate descriptions of sets given dn roster form can be difficult 
for soiQe students. /The students should be given^ a wide range of non-numerical 
as well as numerical sets to describe* . . ^. . 

Emphasis should be given to the concepts of union and intersection of sets 
since these ideas are necessary for future units. 

For many students, ""This. Unit is a review and should be treated as such. 



VOCABULARY 
. \ > 
between 
complement 
coordinate 
counting numbers 
element " * 
gmpty set 
equal sets 
factor 
fii^te set. 
graph 

inclusive « , 
infinite set 
int'ersection ^ " 
integer . 
me"n}ber • • 



natural numbers 
null set 
piumber line 

one-to-one correspondence 

prime factor 

prime numbers 

real numbers 

roster 

rule. 

set 

subset 
union 

universal set 
whole numbers 
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.PRE-ENTRY DIAGNOSTIC AfllTHMETIC TEST 



Add whole numbers, 

1. 97 •' ' . 

68 



2. 507 
946 



3. 4284 
6998 



Subtract whole numbers. 

4. 759 

508 ■ 



5: 725 
284 



6. 50,901 
26,978 



Multiply whole numbers. 

7. 80 

' 32 



Divide whole numbers 
10. 38 ) 419 . 



8. 473 

65 



11. 46 ) 3198 



9. 843 

726 



12. 29-1 TMW 



Add decimals . 

13. 11.84 
+ 4.95 



14. 7.305 + 8.4-5 



15. 9.6 + 12.07 + 15.+ 23.297 
Subtract decimals . 

16. 83\ 24 17. 
15.77 




' ^w>Hp XyC^ ^ e c ima 1 s . 



X 7.7 



Divide decimals . 



26 - 3.2 



20. 4830 X .073 



18. 38.29 - 0.7 



21. 0.924 X 34.5 



Z2, 8 3 62.4 



23. 6.9 )-3.45 



24. .068 ) 333.2 



Reduce fractions to lowest terms. 



25. 



24 



26. 



IS 



27. 



45 
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Chaaea mixed numbers to improper fractions. 
28. 7| , 29. 4 

4 

Change improper fract;ions to mixed numbers. 



Multiply fractions 

34. ' I ^ ^7 



^ 35. I • 3i 



Divide fractions. 



2 



37. y ^ I , ^S. sf' ^ T 

Add fractions . 

40.. f * f 4 * ^ nr 

Subtract fractions . 

43. ^ - i- ' 44. 5| - 2i 

rl5 2 



PH£~SN<m DIAGHOSTIC ARITBMBTXC TEST KEY 



1. 165 

2. 1453* 

3. 11,282 

4. 251 
,5. 441 

6. 23,923 

7. 2,560 ^ 

8. 30,745 

9. 612,018 
10." 11 i , 



,24. 4,900 
25. 



26'. ■=■ 



31. 

32. 



27. 



28. 47 

, 5 

29. 34 

9 

30! 23 
4 



4 



«• 30 

44 ^ 3- 



45. 24 



12 



12. 65 i— 
29 , 



13. 
14. 
15. 
16. 



16.79 

■ 

15j^5 
59.967 
67.47 



17. 22.8 ' 

C 18, 37.59 

19. 67.76 

20. 352.59 

21. 31.878 

22. 7.8 - 

23. .5 



i 



33. 2j 



34. 
35. 



37. 



38. 



41 



35 
99 

25 _1 

— or Stt 

8 8 



36. 16^1 



20 
21 

175 

or 19— 



39. 27 
28 

20 20 



42. l\ 
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miT i - SETS 



-A . • . • ■: /. 

PESFORM&NCE OB^mCTIVES ' , / 

1. Identify the following symbols: * , e » ^ » 0».{ 1 » U» c» (1) 

2. Staie \»bethiei a given number is an element of a^iven set. (II) 

3. Write a roster for a set when given its rule. '<XX> 

4. .i)eter?ninp a rule for a set wheri given its roSt^t. (XII) . N . 

5. Graph a given set* on a horizonfal number i inf. (Ill) ' 

6. List all subsets of a given set. (II) / ^ 

7. Distinguish between finite and infinite ;»6ts. (Ill) 

8. Detetmine whether a one-to-on^ CQirres|?6ndence exists between two given sets. 

V (III/ 

9. Determine whether two given sets ax^e equal. . (Ill) 

10. Find the intersection of two ;glven sets." (Ill) ^ 

11. Find the union of two give* s^^s. (Ill) . 

12. ^ Construct Venn diagrams 'S|iow the relationship between sets. (Ill) 

$ • ■ / 

13. Find the complement of a ^iven set. (Ill) 

Hinimal . ' Average " M^cimal 

#1-5, 10, 11 #1 - 11 



KgV SKILLS FOR END-OF- COURSE TESTINH 



1. Desnonst rait e , the use of the roster, rule and graphing methods in 



represent 1^ sets. 



X 
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UNIT I - SETS 



CROSS SEFEREIiCES 

TE^S CBV JVUTBORl 

< 4 



Objective 


Dolciani 
et al 
(1976) 


Dolciani 
et al 
(1978) 


1 

Foster/ 

et al 


Jaof^s 
(1974) 


Keedy 
et al 
(isf78> 


Payne 
et al 
(1977) 


Sobel 
Banks 
(1977.) 


Travers 
et al 

(1977) 


• 


X 


21-26 
168-171 


4 


— 1,5"' 
39-42 


471-474 

536 




1-8 


1-5 
130-133 


2 


17 


26 


■ 4 




471 




a 

1-8 


2 


3 




24-26 


^ .' 


1-5 ' 


474 




1-8 


4 


4 


mm ^ mm 


24-26 


4 


« 

3-5 


474 




1-8 


4 


, 5 


31-32 


27-30 


• 


t 


54-56 




18 


9-11 
T I) 1 8 


6 


• 

258-259 


25-26 


A 
■t 


2,4,6 






7-8 


5-7 


7 


258-259 


27-30 




3-5 


470 


446,450 


1-4 


2-3 


8 


33 








• 490 




17 ^ 


6-7 


9 


258 


25 . 


m 










6-7 


10 


'210-211 


168-171 


4? 


131-138 


480-482 


107-108 


113 


> 

130-133 


11 


270-272, 


168-171 
^ 


42 

1 


131-138 


480-482 


107-108 


115-116 

* 


130-133 


12 


270-272 


168-171 


42 




480-482 


450 " 


157-160 


130 

f 


13 








* - « « 






158 





■4 



1-7 
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CROSS ttEFERENCES 



UNIT I -SETS 



TEXTS (BV MJmOBi 



r 





Part 1;^ '77 


(1976) 


Jacobs 
(3?art 11) 
C1976) 


' Johnson 
(1977) 


1 


SH 


86,98 
101 




1-lp 


2 




87 


108 


1 


3 




86-87 


108 


7 


4 




86-87 


108 


279 


jc 

P 


37-47 


86-87 




2,127 


i 

L 
6 

I 




207-208 




24,127 


I 

7 




385 












106 




9 










10 




. 101 


384-388 




1 

11 




98 


384-388 , 




* 12 






i 




13 . 
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FERFORH&NCE OBJE^IVE X^l 




a) Which o£ the following statements* 
is 'iucorreot? 

A. fl, 2} cfl, 2} 

B. 2e ^1, 2, 3] 

C. 2, 3} 

D. /a, b, c} £1, 2, 3^ 
Answer 



b) Place one o£ the ^y^^i>oX9 

the blank to ina^ each 
statei&ent true« 

(1) 3 _ £1,^ 2, 3} 

(2) {3 \ _ fl/2. 3} 

(3) fl, 2^3} _ 1, 2I 

(4) ft, b. cj _ fc. d. 4 - lei 



jc) Match each of the following 
symbols with its description. 



^(1) y A. is a subset of 

.(2) c B. is an element 'of 

.(3) e C. union 

.C^) In intersection 



d) Match each of the following 
symbols with its description. 



I 



A. the empty set 



.(2) 0 B, Is not equal to 
.(3) C, is a subset of 

, (4) . £ D. is an element of 
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PERFORMANCE OBJECTIVE 1-2 



State whether a gives maober is an eXeme&t o£ a given set , 



a) Place either e or ^ in the 
bl^nk to loake each statement 
true. . 



(1) 3 

(2) -1 

(3) 0 



ii. 2, 3} 

, ^pritoe numbers^ 
fnatural xiuanbersV 



b) Which o£ the followlri£r is 
false? 

A« 3 c£od<i QvmibersI 

B. i? 4.e£prijiie nuiaber^ 

C. O ^Ccoimtlng number s3 

Sockville f £countles in 
the state o£ Maryland} 

Ariswer - 



c) Given the followit^: 
^ (1) 0 £ f whole nuinbers3 
(Z) 0 ^ f natural number J 
which of the following^ 
statements is correct? 

A. only #1 is true 

B. only #2 is true 

C. both #1 and #2 are true 

D. both #1 and #2 are false^ 
Answer 



4 



d) True or false 

{ 1> 1 prime numbers J 

(2) 0 ^£natural numbers]^ 

(3) 3j G Jwhole numbersj 

8 e Iwhole nun^ers 
between 3 and Sj 
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PERFOBM^CE OBJECTIVE 1-3 



Write a roster for a set when given its rule^ 



a) Write the roster £or Estates 
bordering Washington, D»C«}« 



Answer 



b) Write the roster for f grade 
levels in this school}*^ 



Answer 



c) Write the roster for f whole 
numbers between 1 and 2 



Answer 



d) Which of the following is the 
correct roster for {positive 
integral multiples of 5} ? 

A. £5, 10, 15, 20, 

B. {5, 10, <15, 20} 

C. {0, 5, 10, 15, 20, ..J] 

Answer 



PERFORMANCE OBJECTIVE 1-4 



4 



Determine ^ rule for a set vhen given its roster^ 



a) State a rule that describes 

the following set: f2, 4, 6, sj^ 



Answer 



b) State a rule that describes^ 
the following set; 
£ January, June, J^I^yJ^ 



Answer 



c) State a rule that describes the 
following set {2, 3, 5, 7}^ 



Answer 



d) Which of the following best: - 
describes the set £l, 3, 5, 7, •••j? 

A. {odd numbers less than 8 J ^ 

B» fodd numbers greater than sero} 

C. fodd numbers between zero and b} 

D, None ,of the above 
Answer 



I- 12 
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PERFORM^LNCE OBJECTIVE 1-5 



Graph given set on a horizontal number line ^ 



a) Graph /l, 3, 5^ oh the 
number llne^ 



Answer 



< I I I f — I I I > 



b) Graph £whale numbers between 
1 and 33 ^n the number lin^« 



Answer 



< I i f^-* — t — ^ 



c) Graph {real numbers between 
0 and 4} on the number line. 



d) Graph fcountlng numbers between 
-3 and 5} on the number line. 



Answer 



< I I — 



-I 1 — I— > 



Answer 



< < » i 4 4 i 
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PERFQSM^NCE OBJECTIVE 1-6 
td.st all subsets of a given set. 



a) List all the subsets of b) The set fa, b, c} has ^ 

£l, 2, aj. subsets. 

Answer ' A. 3 

• B. 6 

C. . 7 

• *' ■ * • - • , 

D. 8 

'' • ' • ,■ 

Answer 

< 



c) Which of the following sets is 
not a subset of •£!, 2, sj ? 

A. h> li 

B. il, 2, 3] 

c. 10} 

Answer ■ 



d) Which is not a subset of 

{whole numbers}? 



A. {natural numbers} 

B. {2, 4, 6, 8, . . . } 



C, {1, 1, 2, 3, 5, 8, 13 

D. {real numbers) 
Answer 



1^14 
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PERFORMANCE OBJECTIVE 1-7 




State whether each o£ the following is finite or infinite* 

|. -J Answer 

a) {Students in this schoolj 



b) ^real numbers between 2 and 4} 

c) ^grains of sand on the beach 

at Ocean City, Maryland j 

d) il, 4, 6, 20} 

e) {whole numbers between 3 and 4J 

f) /fractions between ^ and 
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PERFORMANCE OBJECTIVE 1-8 



Determine whether a one-to-one correspondence 'exists between two given sets ^ 



a) Write a set that could be in 
a one-to-one correspondence t6 
£even numbers • between 0 and lOj*^^ 



Answer 



b) Which of the following sets coul<^ 
be in a one-to-one corresp^dence 
- with iJwhole number multiples 
of 3 between 0 and lO}? 

A. fa,^, c\ 

C. £l, 2, 3, 4, 5, 6, 7, 8, 9j 

D, {a, b, c, dj 

Answer _ 



c) Which of . the following sets could 
be in a one-to-one correspondence 

'^withCa A, n]. 

. A. il, 2, 3] 

.» 

B. (p,a1 

C. {3] 

D. None of the above 
Answer 



d) Which of the following diagrams 
shows a one-to-one correspondence 
between the two sets? 





/ 
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PERFOBMAjiCE OBJECTIVE* 1-9 



•fiatenaine whether: two sets are equal. 



/ 



a) Which of the following sets 
is equal to { letters in the 
jword that \ ? 

A. f 2, '3. 5, 7i 

B. f letters in. the word hatj 

C. £a, b, c, dj ' 

D. {a, b, c} . ' 
Answer 



b) Write a set which is equal to 

{ letters in the word Mississippi 

Answer 



(J - 



c) Which of the following sets is ^ 
equal to £prime factors of 12^ 

A. 11, 2, 3, 4, 6, 12^ 

B. ^ 2, 3 } ] [ 

• C. f 1, 2,^ 3] . ^ 

D. f2, 3, ^rj 
Answer 



d) Which of the following sets is 
equal to the set {a, C, eJ ? 

A. ll, 2, 3} 

B. ic, E, a] • ^ 

D. All of the above 

Answer . 
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PERFORMANCE OBJECTIVE I-IO 




a) Determine the intersection of 
il, 2, 3, 4} and #3, 4, 5i 6 5, 



Answer 



b) Given: A » 



then A f) B » ^ 



c) Given A = |l, 3, sj 
B = i2, 4, 6| 



then A n B = 



d) Given I ° fl, 2, 3, 4, sl 

■ ; 

J - i 2, 4, §1 

K = £l, 3, 5?, 

• then I n J « 

J n K = ^ 

and (I n J) n K = 



* • " 




PERF(»M&NCE OEJECXIVE I-ll 



ftixd the union o£ twQ given sets, 



a) Given: A - fl, 2, 3, 4} 
B - f3, 4, 5, 6j' 
then A U B = ^. 

A. i3, 4} 

B. t, 2, 3, 3, 5, 6} 
C- il, 2, 3, 4, 5. ej 



b) Given; A « letters in the 

word h£t J 

B » f lettets in the 
word shoot ^ » 

find A. U B, 
Answer 



c) Given: A » ^13, 17, 23, 29J 

B = f prime numbers less 
than 25 } , 



find A U B, 
Answer 



d) Given: A - 1 4, 8, 12, isj 
B = £8, 16, 24]j, 

V 

then A U B = , ^ 

A. Is, 16} 

B. £4, S, 8, 12, 16, 16} 
G. {^4, 8, 12, 16, 24^ 

■D. 0 
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PERFORMiUJCE OBJECTIVE i-12 




a) Construct a Venn diagram to 
show A n 

Answer 



b) . Construct a Venn diagran to 
show A 0 B * 0 • 

Answer 





c) Construct a Venn diagram to 
show AC B. 

Answer 



d) Construct a Venn diagram to 
show A U / , 

Answer * 
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PERFORJIANCE OBJECTIVE 1-12 (continued) 



. . . ^ 

Construct Venn diagrams to show the relationship between sets ^ 



e) Cons^uct a Venn diagram which 
show^* the relationship between 
the following sets; 

A 2,-3^, 4, 5, 6j 

. B =f4, 5, 6, 7* 8, 9] 

C =|3,^, 5,- 77 10} / 

U '=[l, 2, 3, 4/5, 6, 7, 8, 9, 10, U5 

Answer , 



£ERFOfiK&KC£ OBJSCXm X-13 



I ■ 



Find the coniplemeat of a given set ^ 



a) Given that Ac {who&mOTbers} 
and A ^ {even whole miS^rs}, 
find the con^Xen^nt of A. 

Answer 



b) Given i A c {whole numbers) 

A {positive and 
negative \rtiole 
numbers), 

find the c^ompleisient of A* 
Answer " 



c) Given that A c ^real numbersjand 

A ^ ^positive real numbers^ » find A. 
Answer ; , 



d) Given: 



U - il, 2, 3, 4, 5, 

6, 7, 8, 9, loj , 

A - |2, 4, 6, 8, 10} , 

B = fl, 3, 5, 7, 9] , 

C - f2, 3, 4}, and 

•D = {l, 2, 3, 7, 8, 9} , 



find: 

<1) A = 

(2) B = 

(3>kC = 

<4) D = 
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Answers 



2. 



a) 


C 




b) 


1. 


e 




2. 


C 




3. 






4. 


n 


c) 


1. 


'c 




2. 


A 




3. 


B 




4. 






1 

1. < 


n 




^ • 


A 

A 




3 


R 




A 


vD 


a) 




e 




2. 






3. 




b) 


B 


■ 


c) 


C 




d) 


1. 


F 




2. 


T 




3. 


F 




4. 


F 



iJNlT I - SETS . • 



t 'J A 



a) ^Maryland, Virginia^ 

b) answer varies ♦ 

c) 0 

d) A 



4- a) /even Qumber6 betw^^en 
1 and 2] 

b) f months of the year 

beginning with jj 

c) fprin» numbers less than loj 

d) .-B .. ■ , ' '' ' ^'0:'J'M'- 



5. a) 
b) 
c) 

a) 



"0 


-r- 


2 


-r 


4 




6 








— #— 
















2 


3 


4' 


5 


6 








— 














- # 


2 


3 


4 


5 


6 


-> 


<— 


— • — 


» - 




— #— 






-> 



0 X 2 3 4 5 6 



6. a) ll\ ' fi, 2l fu 2, 3j 



12} ^1, 3] 
^3] I 2, 2} 

b) D 

c) C 

d) .D 

a) finite 

b) infinite 

c) finite 

4 

d) finite 

e) finite 

f) infinite 
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Atiavfva (continued) 

a) ,- Any set of 4 elements 

b) A 

c) A, B 

d) D 

* 

9L a) B ^ 

^ b) { p, i, s, mi 

c) B 

i • . ' ■ 

' d) B 

0' 

10. a) fa, 4^ 

b) [c, d] . 




11. 



12. a) 



b) 



d) 1. / 2, 4} 

2, 0 

3. 0 ^ ■ 

a) C 

b) [ s, h, o, t"^ 

c) {2, 3, 5, 7, U, 13, 1?, 19, 23, 29} 



d) 






UNIT I - SElS 



Answers (continued) 
12. (cojatinued) 
e) 



u 






• 

I I 2. 




1 ^ I 




\5/ 


tV/ 




10 

c 


y 11 



13. a) 


{odd whole numbers^ _ 


b) 






c) 




negative real nusibersj 




1. 


{l, 3, 5, 7,^95 




2. 


[2, 4, 6, 8, lOi 




3. 


{l, 5, 6, 7, 8, 9, 105| 




4. 


[4, 5. 6, 10\ 



L 
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UNIT II - FUNQAMSNTAL CffllCEPTS 



PURPOSE 

This unit serves as a foundation for the development of elen^ntary algebra* 
Through mastery b£ the symbols , terminology , and computational conventions, 
the students are prepared to use the language o£ algebra* . 

OVERVIEW 

Computations involving order of operations and symbols of inclusion rules 
are stressed. These skills are applied to the evaluation of algebraic 
expressions for specific replacements of the variable. These two concepts 
are then'. integrated into the translation of word phrases into algebraic 
expressions. In this unit and subsequent units, open sentence refers to 
both equations and inequalities. The word coefficient refers to the numeri- 
cal coefficient. 

SUGGESTICNS TO THE TEACHER 

Instructional Da^ : 6-7 
Minimal Course Objectives: ALL 
Average Course Objectives: ALL 
Maximal Course Objectives: ALL 

The concepts of sets developed in unit one should be extended to include 
the ideas of domain and solution set. 

The parallel between the strategies of learning algebra and learning a 
foreign. language is helpful » 

An analogy can be made between the use of punctuation marks in English and 
the use of symbols of inclusion in *mat hematics. Mnemonic devices and other 
memory aids can be used to help students retain some key ideas (example: 
M7 Dear Aunt^^ally can help students remember that multiplications and 
divisions^ are performed before additions and subtractions in the order of 
operation)* 

VOCABULARY ^ 



algebraic expression 

base 

braces 

brackets 

coefficient 

constant 

cube 

difference 

domain 

equation 



evaluate 
exponent 
factor 
inequality 
.number 
numeral 

numerical expression 
open sentence^ 
parentheses 
power 



product 
quotient 
replacement set 
simplify 

solution set (truth set) 
square 

substitution 
sum 

term ^ 
variable 



ERLC 
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mU 11 - FUNDAMENTAL COMCEPTS 



ENTERING PERFORMANCE OBJECTIVES 



1. 



2. 



3- 



CcOTpute the value of an aaithiaetic expression using the order of 
operations* 

Compute the value of an arithxaetic expression containing symbols of 
inclusion. 



Place the proper symbol, < r > ^ or between two numerical expressions 
to make a true statement « 



4* Simplify arithmetic expressions containing exponents. 

. * 

Assessment Tasks 



1. Simplify each expression: 

a) 27 - 5 - 3 + 24 i 3 

b) 18 V • ^ + 16 • I- 

.2 2 

C) 25 X 4 2Q.f 4 
• ^ 3 

d) 5 X 8 T 2 + 3 X 6 

2. Simplify each expression: 
a)- 17 + I <8 + 14) ^ 23 - 9 
h) 19 • 3 - 10 . 3 



a) N_ 
b) 



c) 
d) 

a) 



b) 

2^ c) 

d) 7 { {51 - 27) r [2 (9 + 3) 3 } d) 



4 + 5 

G) [ 15 + 20) T 53 + 6 



3. Insert < , > , or = fto make a true statement: 



a) 4 • 0 _ 

b) 18 + 26 

2 

C) 10 + 3^ 
429 



d) 



+ 7 



0 + 4 

'5 X 6 + 11- X 13 



7-4 



4^ + 8 



5x5x6 



ll-j 



Assessment Tasks (continued) 



4 



4, Sias>lify ^each expressions 

a) 2^ 4- 3 ^ Ig ^ 2 a) v, 

b) 2** ^^"22^ 2^ ^ 2 " b) 

c) 2 • 3^ \- 2-32 ^ 3^ -f 5 c) ^ 

d) 6^ > 3^ T 2^ + 7 d) 



V 
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II-4 



ERIC 



ENTEEXNG FEBFOSHASK^ OBJECTIVES 
Answers 

1. a) 20 

b) 44 

c) 35 ' 

d) 38 



2. a) 19 

b) .3 

c) 31 

d) 7 



3. a) < 



c) < 



d) 



4. a) 1 ' 

b) 13 

c) 32 

d) 13 
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IT II - FnNDAMEIiX^ C(»iCEFrS 



I 

FERFGBM^CE OBJECTIVES 



1, Identify the foilowtag: 

a) Factor ' e) Base ' 

b) Tern f) Power , ' 

c) Coefficient g) Variable 

d) Exponent h) Consf?fnt (I) 

2, Compute the value of a nmaerical expression using the order of operations 
rules. (II) 

■ ^ 

3, Compute the value of a numerical expreasion punctuated with syxabols of 
inclusion* (II) ^ 

,4, Evaluate algebraic expressions when given nun^rical replaceioents for ^ 
* the variables. (II) 

5. Place the proper symbol ( * t =*■ j < >^between two nuo^rical expressions 
to caake a true stategient. (II) f 

# - . 

6. State the number of terms in a given algebraic expression, (II) 

7. Translate word phrases into algebraic expressions. (Ill) 

8. Determine the solution set of an open sentence by replacing the variable 
with elements of a given domain. (HI)' 

•Minimal Average Maximal 



All " ' * All 

KEY SKILLS FOR. END- OF- COURSE TESTING 



All 



2. Compute. the value of a numerical expression involving symbols of 
inclusion and the order of operations rules. 

3. Evaluate algebraic expressions and open sentences by substituting for 
the variable. . 
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CBOSS REFEKENCES 



PSIT IX - FUSbAMENlAL CONCEPTS 



(B^ AUTHOR] 



Objective 


et aj. 
* <1976) 


DpiciAni 
et al \ 
(1578) 


Foster 
et al 


Jacobs 
(1974) 


Keedy 
6t al 
(1978) 


Payne 
et al, 
(1977> 


Sobel 
. Banks 
(1977) 


Tra^^s 

et: al 
(1977) 


1 


4 " 
7-8 


11,31 - 
52,59. 


2, 13 


■14,67,69 
284,292* 


10-11 

77 


7,10,62 


12,61 - 


79 7R 

155-157 


2 


Aw 

10 


11-13 


30, ^? 


10-13 


lb 
82 


3-4 


13 


• 

20 


3 


2 


'9-11 




10-13 


ID 

82 


V4 


. 13-14 ■ 


,20,22 


4 


4-5 


32-33 


30^ 33 


14-17 


10 


67-69 


13-14 


70-74 
203-205 


5' 




21-22 


" 118 


39-42 


31-34 




32 


24-25 


6 


101 


59 




69-70 

1 


23 

77 


270-271 




200-201 


7 


20 


7-8 

32-33 


5, 14- 


18-19 


46-47 


94-96 


141-144 




8 

* 


18-19 


34-36 




, 93-97 




12-14 


12-13 


24,26,82 
262-263 



\ 
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CNXT IX - FUNQAME3<n:AL COIJCEFTS 



CROSS REFERENCES 



TEXTS {BY &DTEK)R) 



Objectives 


Part I '77 


FBi£t:~;II -'77 


Jaboba ' - 
(Paurt I)^ 
(1976) 


(Part XZ) 
(1976) 


Jc^uusonl 

(ptlt4) 

(1977) 


Jphnson ' 

(Ptft4l 
(1977) 


1 


8,23,59,106 


' "j'lir^ ji'.i — ^ 
' 68 * 


8,24,31 
498- 


l7,7Zjl30-l31 
189 195 
212-213 


2,3,12-13 
19,50,171 


175-176 . 


2 


100-101 




9-10 


16 


49-54 
150^154 


' 13 


3 / 


100 








149,159 
462,1'67. 










440-441, 
8,9 


i« "i P" 






5 


41-42 
1?0 ^ 


5-6 


89 


84 


■'1 

227-240 




6 


106-107 


68 


31 ■ 




171,182 


133 


7 


14-21 


56 


112,115,118 
121,125 
17&-I7a , 




190-204 


11 


8 


124-125 


34-35 ^ 


91-93 


7g-81 


176-179 


15 



•56 

11-8 



PERFORMANCE OBJECTIVE II- 


1 








8 


< 


, ■ • ■ y 














Identify the following: 


a) 


factor 




exponent 


g) variable * 




b) 


term 


e> 


base, 




h) constant 






coefficient 


f) 


powei: 




' ^ ' — — ■■ — ^ 

« 














a) The coefficient of x 


2 

in 3x + 2y + ^ 


b) 


Use 


the express ititil; 3k + 7 to answer 


is:' 

4 








the 


following. : 


.A. 1 




J' ■ 

( 




1. 


The 


coefficient* is 


B. 2 






2. 


The 


exponent is 


C. 6 








3. 


The 


variable is 


■ D. 3 








4. 


The 


constant is ^ 


Answet 








5. 


The 


base is • 










6. 


The 


power of the base is 


\ 

c) Which of the following 


expressions , 


d) 


Which of 


the following expressions 


contains an exponent 


of 


21 




contains a coefficient of 1? 


A. X + 2 








A. 


X , 




B. 2x 








B. 


X + 


1 










C. 


3 

X 




- ' ' ' V* 

D. None of the above 






D. 


All 


of the abov^^ 

K 
« 


Answer 








E. 


None 


of the. above 



Answer 
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PERFORMANCE OBJECTIVE', II-2 




a) Simplify the following expression 
20 -r 2 - 20 T 10. 

A. -1 

B. 8 

C. 20 

D. undefined 



Answer 



b) Simplify the following expression 
28+0-i-4-10x2. 



A. 8 

B. -6 

C. 36 

D. 13 

Answer 



\ • 



c) Give the first step in sitaplifying 
16 + 2 X 10 + 13. 

- A. Add 16 and 2, \, ' 

B. Multiply 2 arid 10 , 

■C. Add 10 and 13. 

D. None of the above 

Answer , ■ ' 



d) Simplify the following: 

1. 8 T + 3 X 2 

Answer 

3 2 

2. 7x2 - 2 x2^4 + 2 
Answer ^ 

3. 2+3x5^ 

12 x 3 T 4 ,+ 2 



Answer 
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PERFORM^CE OBJECTIVE 



Compute the valufe of^ti numerii^l expression punctuated with symbol,^''^ 
inclusion. 



ASSESSME19T TASKS 

a) Simplify 36 + aEi + (12-8) x 2], 

A. 72 

B. 76 , 

C. 360 

D. 400 

Answer _ 



b) 4(7 + 9) means 

A. Multiply 4 times 7; then add 9 

B. Add 7 and 9; then multiply by 4 

C. Either of the above 

D. None of the above 
Answer ^ 



o) Insert symbols of inclusion to 
make each statement true* 

1. 2 +3 X 4 - 2 = 8 

Answer ^■/■^ 



2. 5 + 6 - 4 X 3 =• 11 



Answer 



3. .3+4-6x0 = 0 



Answer 



4. 6+5x3-7t13=2 



Answer 



d) Simplify. 

1, [9 X (11 + 3)] ^ 60 
Answer 



4. 



2. 13 + [99 - (13 X 7)] 
Answer , ' 



3. (5x7) + (40 :■ 2) 
7 + (16 ^ 4) 



Answer 



( C4 X (36 i 3)1+ 2 ] 
[C(56 V 7) X 3;3 +.1 J 



Answer 



PERFORMANCE OBJECTIVE II-4 



Evaluate algebraic expressions when given nujaerical replacements j&or the 
variaMes. 



a) Find the value of each expression 
if a »'l, b.= 2; c = 12, and d=0 

1. 5a + 3b 

Answer 

2. Sb^ + 3c 

Answer v 

3. [(a + b)(b ^ c)]d 

^ Answer / 

4. b H c 
2a-b 

Answer - 



c) .Find the perimeter of a rectangle 
'whose length is 7.3 meters and 
width is 4,2 inetexs. using the 
formula P = 21 + 2w. 

Answer . 



b) Find the value of each expression 
— if a = 1, b = 2, c - 3, X « 12, 
y = 0 , and z 

1. cx - a . 

• be + a 

Answer ^ 

2, cx(x • c) 
Answer , , , ■ 

' 3. I2b :f l)^(a + c) 

Answer . ' 

4. ay + x^ - b3 

Answer 



d) Us^ the following two formulae to 
find equivalent temperatures: 

• F = .9/^ C -h 32*" 

i C = 5/9 (E - 32*") 

1. C = F= 

2. F = 95^ C = 
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PERFOJIMANCE OBJECTIVE U-5 



.v< 



Place, the proper ^ynifc^o-T^^l^^v^^- >) between two numerical expressions to make a 
ment. . ^ ' . 



true statement, 



Replace each ? with =, <, > to make each statement true. 



a)/ 10 -H 2 ? 10+1 
2 

Answer 



b) .3 1/3. ,2 +1 3/9 

Answer 



c) 1/2 7 1/3 

Answer ^ . ^^(P^ 

d) 11 x." (6 + 7) K^^j'S X 5} X 6 ^ 
Answer 



e). 5p--+-<&,'^) _L (16 T A) - 2 
^ Answer ^ j ' 



f) (9 + 45) V (la T 3) ? (72 ^ 9^) - 3 



Answer 



II 



PERFORMANCE OBJECTIVE II- 6 



State the number of terms in a given algebraic expression. 



State the number of terms in each expression. 

^» 

a) xy - wz ' b) 4(3xy - 15) 

• # '73 

Answer ^ •* 

Answer 



^ — i-. 



Multiple-choice. Determine the number of terms in the following expressions, 

c) (x - y) + d) ab - b c . . 

bp * ■ " xy + yz' 

* A, 1 ^ ^ . ^ . A. 1 ■ i ■ , ' 

B. 2 ; B. 2 

. C.^ 3# . * C, 3 . 

Answer ; ' ... Answer , ' 
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PERFORM^CE OBJECTIVE II- 7 




a) Match each word phrase with the 

correct algebraic expression. , , % 

" ■ ' ■■ \ ■ • ■• ■ 

1., sOai of two* 
numbers 



•2. difference- of 
I two numbers 

3. "product o^ ' two 

f numbers ^ . 

4. quotient o^ ttd^o-^ ^ 
numbers 



A-. 


xy 


B. - 


p/q 


c. 


r - 


P. 


' s + 



b) Choose the open expression which 
describes the word phrase, "One 
, less than twice the number of 
field Soals." 

A. 2n 

B. * 2n + 1 • 



Answer/ 



7 



For each word phrase, wxite^/an algebfaic expression, 
cy the sum of five and tyice w 



Answer 



d) 'three more than th$ product of^ seven and t 

Answer ^ 

< 

^) the quotient of x and seven, decreased by five 



Answer ' 

f) fifteen decreased by n 

* \r . Answer ^ 

« 

g^) 6 less than x 

Answer , 



i 
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PERFOEM^CE OBJECTIVE XX-.8 



Determine the solution set of an\ipen sentence by replacing the variable with 
elements of a given domain. 



Using the domain |l, 2, 3, 4, 5, 6, 7, 8, 9, lo], find the solution s'et of the 
equation. 



a) 2x + 1-11 
Answer 



b) %x + 4 = 10 
Answer 




d) 2x + 3 i X + 4 
Answer 
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Answers 



XfNIT IX - FUNDANENTAL CONCEPTS 



a) 


D 




4. a) 


X. 


11 


b) 


1. 






2. 


60 




2. 


2 




3. 


0 




3. 


X 


■ -■ ■ , 


4. 


undefined 






7 

# 




X . 






5, 


K 




2. 


324 




6. 


^2- 




3. 


100 




C 


* 




4. 


143 


d) 


D 






23m 






1 








''■••'•'fcV"V''-v'' 














a) 


°'B , 






















b) 


A 
















5. a) 


< 




c) 


B 
















. b) 






d) 


1. 


'22 














c) 


> 






2. 


56 












1 . 




< 






3. 


















> 




a) 


A 
















' ' f) 


> 





b) B 

c) 1. 2 + 3(4 - 2) = 8 

2. 5 + [(6 - 4)x3]5U 

3 . (3 + 4 - 6) X 0 =^ 0 
, [(6 + 5) X 3 - 7] ^ 13 = 2 

2.1 



d) 



4. 

1, 

2. 21 



6. a) 2 

b) 1 

c) B 

d) A 

7. a) 1. D 

2. G 

3. A 

.4. B 

. b) C 

r 

c) 5 '+ 2w 

d) 7t + 3 

e) i 1 5 

f) 15 - n 

g) X - 6 

8. a) 5 
' b) 0 

c) 1, 2, 3 

d) 1 



3, 
4, 



5 

10 
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miT III - NUMBERS: FRQFEETIES A2SD QPSRA;ri(^ 



PURPOSE 



Unit Hi provides the students with an introduction to the rules and 
properties that govern the language of algebra under' tte system of real 
nraabers. ^ . * . 

These properties are integrated with the basic operations on directed 
numbers to prepare the student to solve open sentences « Hiese ideas ^dd 
to the base upon .which the course will be built, 

■ -* 

.PVERVIEW . . ' 

A working knowledge of the basic properties of real numbers is an expected 
\^^^,^tcome. In a minimal or average course, emphasis should be placed on the 
applications of these properties; while in a maximal course, a more compre- 
hensive understanding of the theory should be stressed. 

Computations with directed numbers are reviewed, and the concept of absolute 
value is introduced. It is mandatory that all students demonstrate minima l 
competencies in working with directed numbers before proceeding to the 
next unit,' / 

/* SUGGESTIONS FOR TH^ mCHQl 

/ - ■ ■ ■ 

Instructional Days: 8-9 

Minimal Course Objectives: #4-11, 13 

Average Course Objeotives: ALL 

l^aximal Course Objectives: ALL ^ . 

Most texts relate real numbers to the horizontal number line. The concept 
of operations on positive and negative numbers can also be illustrated by 
examples dealing with up and down^ gain (profit) loss , ri ^t and left , 
^ above and be low ^ north and south , east and west , or good and bad / 

THe term directed number Is used in this unit instead of real nuniber to 
emphasize the positive-negative aspects without restricting problems^ to 
l^' integers or involving irrational numbers. 

The intention of Objective 3 '(identify irrational nugibers) is that the 
student realize there exist son^ real numljers which ate not integers, 
fractions, terminating decimals, or repeating' decimals ^d that students 
will be able to give some examples of irrationals, such as /T, tt ^ 
.12345678910, ... 



It is important to stress absolute value and its use in addition and sub- 
traction of directed numbers. , 

Some tricks to help students remember the rules for multiplying ,and dividing 
directed numbers may be useful. One such trick involves u^ing the idea of 
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^*good" to represent positive nui?bers and ^'bad'* to represent negative numbers, 
Hence, the product of a negative number and a positive number could be 
remembered by the saying: "If bad things happen to a good person, that*s 
bad," Similar sayings are possible for the other permutations • 

It is important to realize that the subtraction 9lgn, negative sign, 
opposite sign, and opposite of a sum often are difficult concepts for 
students to understand. 



Fractions „and decimals can be reviewed by including them in practice 
problems • • ' , 



VOCABULARY 

absolute valtie 

additive identity 

additive inverse (opposite) 

associative property of addition 

associative pxoperty of 

multiplication 
axiom 

closure property of real numbers 

commutative property of 
multiplication 

distributive property of 

multiplication with respect 
to addition 



\ 



muTtiplicative inverse (reciprocal) 
multiplicative property of zero 
non- terminating, nop-^repreating 

decimals 
postulate 
property 

rational numbers (Q) 
real numbers 

reflexive property of ei^uality 
repeating decimals 
similar terms 
substitution principle 
symmetric property of equalit 
terminating decimals 
transitive property of equality 



integers (Z) 
jArrational numbers (Ir) 
rike terms 
magnitude ' 
multiplicative identity 



c 
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UKXT XXI - REAt NUMBERS i PROPEKTISS AND OPEBATIONS 
ENTERING PERPORMANCE OBJECTIVES 

■s^ 1,- 

1. Add, 'subtract, multiply, and divide directed numbers. 

2. Evaluate algebraic expressions. 

Assessment Tatk s 

' "^^^ — . " 



Xm a/ 






a) 


b) 


. 9 + (-3) 




^) 


c) 


-7 + (-11) 

0 


• 




d) 


-5 + (-32) 






e} 


e)^ ( 










e) 


f) 


2 2 


* 


J- / 








g) 


#1/ 






















i) 


^ j) 


-7 (21) 




j) 


« 

k), 






k) 


1) 


(-2) (-5)- (-3) 




1) 










m) 


18 T (-2) 






n) 


(-26) T (^8) 




n) 


' o) 


(-12) f ^ - 




■ o) 


P) 


5 9 ^ 










P) 



If ^ - ^^5, n = 7, t = 10 and m = -3, find the value of each of the 

following: a) a + t + 4 a)- .^"^ 

+ n — 

m 

2 ^ „2 , 1 b) 



b) + n^ + 1 

a2 - 

-2n2 

d) .lmt2 d) 
2 
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mil, III r- IffiAL NUMBESS: PROPERTIES ' AND OPER^TI(»iS 



ENTERING PERFORMANCE OBJECTIVES 
* Answers . 



% - 







- 6 > 






b) 








c) 

* 






•Si 








! • ' 




- 37 , 






e) 




, *• ,' 


■ t 






J 


* 


g) 

* 


* • 

. 500 - ' . 


• J** ' > 












i) ' 






• 








j). 


-147 V 


















It 






- 30 
































3 i ' - 






% . . . • 






■ o) • 


- ■ 24 








■25 V, 












a) 


. 4 ■ 














c) 


■ 1 




*: 


7 





St. 




M). ' -150 



at 
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UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS 
PERFORM^CE OBJECTIVES 

!• Determine whether a given set of numbers is closed under a given 
operation^ (III) 

2, Identify the following properties: 

a) reflexive property of equality 

b) S3nnnietric property of equality 

c) transitive property of equality 

d) coinmutative (+) 

e) > coTjsnutative (x) 

f) associative (+) 

g) associative (x) 

h) distributive property of multiplication with respect to addition 

i) additive identity 
j) multiplicative identity 
k) additive inverse 

1) multiplicative inverse 

m) multiplicative property of zero (I)' 

n) sutJstitution principle 

3. Distinguish between rational and irrational numbers. (Ill) 

4. .State the absolute value of a given real number, (II) 

5. Add directed numbers. (II) 

6. State the additive inverse (opposite) of a given real ni|j5^er. (II) 
7* Subtract directed numbers. (II) 

'8. Multiply directed numbers. (II) 

9. State the multiplicative inverse (reciprocal) of a given real number. (II) 
10. Divide directed numbers. (II) 
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11. Simplify mathematical expressions involving directed numbers. (II) 

12. Simplify numerical expressions containing absolute values. (II) 

13. Simplify algebraic expressions by combining similar (like) terms. (II) 

Minimum Avera&e Maximal 

#4 - 11/ 13 ALL , ALL ^ . > 

KEY SKILLS FOR END-OF- COURSE TESTING 

4. Add and subtract directed numbers. - > , 

5. Multiply and divide directed numbers. 

6. Combine similar terms. * \ 



7i 
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UiaT III - REAL NUMBERS: PROPERTIES AND OPERATIONS 
CROSS REFERENCES 



TEXTS (BY AUTHOR)' 



] 

Objective 


Dolciani 
(1976) 


Dolciani 
et al 

(1978) 


Foster 
et a 1 


Jacobs 
(1974) 


Keedy ' 
et al 
(1978) 


Payne 
et al 
(1977) 


Sobel 
Banks 
(1977) 


Travers 
et al • 

(1977) 


4 

1 


88 
376 






49-50 
56-59 


470-472 


29-31 
448-452 


19-20 


34 


o 
Z 


180 


71-74 
98-105 


38, 40, 
47 - 49 


52-56 
61-66 


-15-21 
65,70 
500 


41,56 
60,113 


122 

19-24,28-30 
33-34^40-41 


34-36, 56 
115-116 

_1M 










30-33 


389-393 


22 


40-44 


13-16 


/• 1 




7A 7Q 


63, 89 


25-28 


54-56 


42 


69-70 


• 

17 
138-40 




AO /. 


A A 7 ^ 


58 - 67 


43-51 


57-60 


45-47 


73-76 


30-33 
38-40 


O 


'Ift AH 


71 -7S 




52-55 


57-60 


41-42 


33-34 
67-68 


34 


7 
/ 




1 1 Q- 1 26 

i 1 3? 1 ^ vJ 


oy - /z 


72-76. 


64-67 


51-53 


86-88 


42-45 


Q 

o 






ay - ytr* 


56-65 


68-72 


55-56 


77-81 


46-49 


Q 


70- 79 


1 04- 107 

\ 




77-81 


, 73-75 


60 


38-39 


56 


10 


78-81 


' 130-136. 




77-81 


73r75 


60-61 


88-90 


50-52 


• 11 


55, 


101 


49 - 50 


60,86 






82 


66 
68-70 


12 


40 


76-79 




25-28 




43 


78 


17-18 . 


13 


101-103 


58-63 


49 50 


64-71 


76-79 


64-69 


61-64 


78-80 
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UNIT III - REAL NUMBERS: PROPERTIES ANl5 OPERATIONS 
CROSS REFERENCES 



TEXTS (BY AUTHOR) 



Objectives 


' D^nhjlm 
Part I - '77 


efysi 
Piurt n -'77 


Jacobs 
(Part I) 

(1976) 


Jacobs 
(Part II) 


Johnson 

(piit4) 

\XV/ 1 ) 


Johnson 
(Pflt^lj 

i^ Q77V 


1 


157-160 




w «« M { 


29,33 , 




m 


2 


267-269 

162-168,173 

246-249 


13-15, 7-8 

22, 25 


20-23 
26,33 


29-42 


104-106 
112-116 








342-343 


355- 356 


27 


47 


260 


,4 


261 


10-11, 16 


228. 


2 


128,136 


30 


5 


236-240 


16-18 


234-242 


— - 


146,149 





6 


240-245 


7-8 


.218 


29 


136 ^ 




7 


250-252 


19-21 


294-298 




128-146 





8 


264-266 
270-272 ^ 


22-23 


266-271 

t 




128-146 




9 


90 
278-281 


25-26 


70-71 
308 


33 


128-146 





10 


276-277 


25-27 


311-312 




128-146 





11 


252, 272, 
277 ,268-269 


23 






128-146 




12 


261 • 


11 


229 


2-3 


107-109 




13 


273-275 


38-40 


31 ,126 
284,101 


189-191 
1 ■ 1 


107-109 


21 



t 
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PERFORmNCE OBJEfiiBLE III-l 



Determine whether a given set of numbers is closed under a given operation. 
: '. 



Determine whether the given set is closed under the given operation, 

a) 2} , addition 

^^^^ b) fo, 1 1 , multiplication 

c) 1 2, 4, 6, . . division . ^ 

Under' which operatiati(s) (+, x, -r) are the following sets closed? 
d) [0, 2, 4, 6} 



e) f3, 6, 9, 12 ...3 . 

f) ^Integers3 



PERFORMANCE OBJECTIVE XXI-2 



Identify the foll^ing properties: Veflexive, symmetric, and transitive; 
coraaiutative property of addition, consautative property of jpulti'paication; 
associative property of addition, associative prdperfcy of 'nailtiplic^tion; 
distributive property of multiplication with res ©feet to additi'dn;" 
additive inverse, multiplicative inverse; multiplicative property .of zero; 
substitution principle; additive identity, multiplicative identity. | 



a) Match each property with the appropriate example: 



1. If 5 + 0 •= 5, then 5 -= 5 + 0 

2. 5(x + y) = 5x + 5y 

3. -<r + 3) 19 = 19. (r + 3.) ^ ^ 

4. X + (7 + 6x) « X + *(6x + 7) 

5. 97 (100 +.1) = 97 (101> 



A. Substitution principle 

B. Counnutative propeirt^ of 

addition '"^ / . ^' > 

■> 

C. Cora^tativc property of * 
mul tip Ilea tiqn ^ 

D. ^Symmetric propex:tyiOf ' ^ 

equality ; » 

■ ! ' 

E. pis-tribu.tiVe property of 
multipliftatlon with rfespect 
to additio^ ' ' ■ ' 



b) State algebraically the following properties:^ 
1. Associative property addition ' , 



2. 



3. 





■ ,„ " i- : * — — ^ 






Transitive property o£_ equality 


■i 




i 


Multiplicative identity 


* * » * 
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PERFORMANCE OSJECTIVE II1-2 (contijaued) 



Identify the following properties:' re^lexiye symmetric , and trans it;ive; 
coiomutative property of addition, conmrutative property of multiplication; 
aasociative 'property 'of addition, associative property of multiplication; 
dj.stributive property of multiplication with respect to addition; 
additive inverse, multiplicative inverse; multiplicative property of zero; 
substitution principle; additive identity, multiplicative identity^ 



■ / ' ^^^^ 
e) Name the property which justifies' each step in the following: 

I. 16 + (27 + lA) - 16 + (14 + 27) _____ 

■ f 



2. . 16 + (14 + 27 (16 + 14) +^7 

3. (16 + 14) 27 = 30 + '27 



4. 30+^7 



57 



d) For all real numbers a and b: 

1. (a +^3) + (5 -f b) " [(a + .3) + s] 



2. 

4 

3. 
4. 
5. 



+'b 



« ^ + (3 + 5)] + b 

= (a 4- 8) + b 
=' (8 + a) + b 

= 8 + (a + b) 

' 1. 



ERIC 



-pteORK^NCE OBJECTIVE III-3 




a) True or false ? 

! ♦ 

/ , r, f irrational numbers} C Rational numbersj 
2. /irrational numbers}; C £real numbersj 



j» 3. fo} (irrational numbers} 

4, f integers^ <S /irrational numbers} 



Identify each number as rational (Q) or irrational (Ir), 

- !b) p ' ■ ■ ' I ; 

. _ c) 

^' d) .IF . 

. ^) .12112111211112... 



77 
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PERFORMANCE OBJECTIVE III-4 



State the absolute value of a given real number. 



Simplify: 

a) .- 1-28.5 1 = 

b) |0 

c) I 16 



dj True or false? 

1^ The absolute value of a negative number is positive^ 

2. The absolute value of a positive number is negative^ 

3, The absolute value of 0 is 0^ 

4, The absolute value of a positive number is positive^ ^\ 



erJc 



PERFORMANCE OBJECTIVE III- 5 



Add directed numbers. 



♦ . ii V ' ; i ,1 



a) Add each of the following: 



! 1 Fuinfr! 



1. -17 
+ 8 



2. -28 

-36 



3. -28 
0 



b) Add. each of the following: 

^vl.\ +2^ + (-9 + -13) 

2. ■ -7.5 + 8.8 

3. -5~ -f- 8^1 

4. -6 + -4 



c) True or false ?, 



1. -6 + -9 15 



4. -15 
+42 



2. 9 -I- -3 > -6 

3. (-3 + 4) + -1 = -3 + (4 + -1) 

4. 5 + -3 > -5 + 3 



(b 



0 c d f . 



0 ; . (d 



■ o : , ■ {.-} 

Ml wtT (b 



. 1^ 



/ 



d) Add the following: 

1. -98 + (-2 +53) . 

2. -101 + (-99 + 28) 

3. (19 + -16) + (11 + -23) 

4. (-1.2 + -5.8) + 4 
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PERFOmNCE OBJECTIVE III-6 



State the additive inverse of a given real number. 



Give the opposite of each number: 

a) '' 1. 13 . 

2. -16 . 

b) 1. 0 ^ 



1 

2. -l3 



c) 1. a 
2. -b 



d) 1, \ , 
2. 4 



III- 15 
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PERFORMANCE OBJECTIVE III- 7 




a) Match each difference with the corresponding stun: 
1. 9 - 6 A. -9 + 6 



2. r9 - 6 

3. -9 - -6 

4. 9 - -6 



B. -9 + --6 

C. 9 + -6 

D. 9 + 6 




Subtracts 

b) -45 - +17 

c) -38 - (-12) 

d) +15 - +18 



Answers 



Si 
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PERFORMANCE OBJECTIVE I I I- 8 



Mult iply-' directed numbers. 



a) Find the* value for 3t that makes each ■^statement true. 

= 9 
-(x) t 4 

3. -2x C-l) = 10 

4. x(-3)(-2) = -30 



Multiply the following? 

b) \ 1. (-13) (+3) - 

2^ (-6)(0) = 

c) 1. -4(-3) = 
2. >6(2) = 

d) 1. (-4)3 = 
2. 2(-2)- 



Answers 



S2 
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.PEi^ORMANCE OBJECTIVE IXM • \ 



.'Sflkte bhe multipiica'tive invejrse of ^a- givej^ real .nvmber 



.J- / 



^ ' StAte tfe^ multdplicawe inverse, for fach of , the following; 



>. * 




2. 



2. r — » • 

' - . ' ' -2 ,,. 

^) ,1. 2'- 



Answers 



9W 



^ •■ ■ • 
*. - . !2. -2.4 



r f 
S 





S3 



1 . V 



, IIX-i8 
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PERFORMANCE OBJECTIVE III- 10 



r 



Divide directed numbers . 



•a^ Write each quotient as a product: 



1. -36 - -2 

f 

2. 36 -r -i 

2 

3 



3- . 



1 

4. 2 



Divide each of the following 

b) »-144 v"^9 C 

t 

c) -75 V "15 . 

d) ^100 ^ •:20 



Answer 



Si 

III-19 



PERFORMANCE OBiECTIVE III- 11 



Simplify mathematical expressions_ involving directed numbers, 



Let a « 2, b if -7, c « 6, d « -5, e ^ 4 and f V: Evaluate each of the 

following expressions. * . . 



a) abc? " def 



b) abc 
e 



c) ab 4- cd 
ef 



d) af - de 
b + c 



?5 

III-2< 



» 4 



PERFORMANCE OBJECTIVE- III- 12 




a) 



Simplify both a) and^b).* 

1. - I -9 I " 

2. I - ! -7 

3' - lol 

4. - (|-|-6 ||; 



b) 




Answers: 
a) 1. 

2. 

3. 

»b) , 1. 
3.. 



4. 



c) State whether x or y repre'sents the greater real number, 

■ ' 1^ The absolute value of x is greater than the absolute value of y 
- Both X and y are positive. 

\ 2. \ Ttie absolute value of x is less than the absolute value' af\^V 
\Both X and y are negative « ^ 

3. 'Tlie absolute value of x is gVeatet than the absolute value of y 

Both x and y are -negative. 

Choose two numbers, m and n, such that- the absolute value of in is greater 
than the absolute value of n and m is less than n. 

Answer • * * 



\ 



PERFORMANCE OBJECTIVE III- 13 



Simplify algebraic expressions by combining similar terms« 



Simplify by combining similar tetms- 

u ■ 

a) 1. 9r - 5r 

2. -6in + tn 

b) 1, 8x -f- 5y - 3x -f y 
- 2, -7x + 7 + 3x -3 



Answers 



c) 1., -3r + 3s -f- 2r -2^ 
2. -2x + 2(2x 4) 

,d), 1. -r -r -3r 

2/^ 4r - 3(r + 1) + 3 
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UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS 



Aflsvers 

1, a) not closed 

b) closed / 

c) not closed 

d) none 

e) +, X 

f) X 

2. a). 1. D 

2. E 



3. ^ C 

I 

4. B 



5. A 



b) 1.* 'x + <y + z) (x + y) y z 
^ 2.. If a = J} and b = c then a = c 
3. l(x) = X 



a) 


1 T? 




A • i 




3. F 




4. F 


b) 


Q 


c) 


Ir 


d) 


Q 


e) 


If 


a) 


28.5 


b) 


0 


c) 


16 / 


d) 


1. T 



c) 1. \Comiiiut:ative (+) 
2. dissociative (+) 
3/ SuLstitutiori 



2/ ^^F 



3. T 

[m. T * " 

- --5. a) 1.; -9 
2. -64 
' v 3._ -28 



4. Substitution 

'^ ■ \ * ■ 4.. +27 



d) 1. Associative (+)■ ^ \' ^_ ^ 2. +5 

2, Associativii; (+) , ■ ^ ^ 2. 1,3 

,3. Substitution ' • " * 3 3! 

* 4 



4. ,Conimutat ivc (+) , 

5, Associative (4) 
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UNIT III - REAL NUMBERS; PROPERTIES AND OPERATIONS 



Answers (continued) 
5. c) 



6. a) 



d) -3 



1. 


P 


2. 


V 


3. 


A 


V 

^ • 


T 

-47 


2. 


-172 

* 


3. 


-9 


4. 


-3.0 


1. 


-13 


2. 


16 


1. 


0 


2. 


H 


1. 


-a 


2. 


b 


1. 


.1 
3 


2. 


1 
2 


1. 


c 


1. 


B 


3. 


A 

« 


4. 


b 


-62 




-26 





8. a) 1. -3 

2. -4 

3. 5 

4. -5 

b) 1. 

2. . 0 

c) 1. 12 

d) 1. -12 

9. a) 1. 1 

2. -1 
b) 1. 

2. 



3 
5 

2 
7 



c) 1. 2 



2. No reciprocal 
4_ 
]3 



d) 1. 



1. 
2. 



. 5 

12 • 

10. a) 1. -36 X -1 

2. 

2. 36 X -2 



3. 14 X 



4. 

^ b) V -16 

c) 5 

d) -5 



3 

-■2 
1 



1 

— X 
2 5 



III-24 



S9 




2. -531 
b) 1, 5x + 6y 



2. 

c) 1. 



d) 



-4x + 4 

-r s 
2. 2x - 8 

1. -5r 

2. r 



UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS 



PURPOSE 



This unit provides students with Che opportunity to apply the skMIs mastered 
in' previous units. Emphasis is on the techniques for solving open sentences. 
Students are introduced to equations and ^inequalities that require a sequence 
of transformations. A systematic approach to work problem analysis and 
solution is developed. This unit is the keystone of the course. 

OVERVIEW 

Basic transformations for solving open sentences are presented. They are 
applied to equations of varying -complexity . 

. inequalities are treated in a similar mai^ier. Emphasis Is placed on the 
difference between the multiplication and division transformations for 
equality and the corres spending transformations for inequality. 

*' • ' . , ^ 

Specific techniques for analyzing and solving word problems are discussed. 
These • techniques are applied to . the solution of consecutive integer, age, 
geometry, uniform motiori, and mixture problems. 

SUGGESTIONS TO THE TEACHER , / ' ^ ' 

Ins true trf-onal Days: 20-25 ^ 

Miaimal Course Objectives: ,#1^8, 10, 12-15 

Average Course Objectivest ALL except #11 

Maximal Course Objectifies: ALL " , ■ 

Hue to the ;Length of this unit, it is ^Su ggested ^hat at least two tests be 
'given. Emphasize to students that transformed equations are always equiva- 
lent to the! original equations. They have the sam^ solution set. 

Students .frequently have difficulty in deciding what order to apply trans- 
formations to solve Equations of the forin ax + b = c. A technique to use 
in' explaining the sol^^tion of these is the following analogy to unwrapping 
a birthday present. In opening a birthday present that is wrapped in paper 
and tied with a ribbon, one could .remove either first. However, it would 
be much easier to remove the ribbon prior to removing the paper. In like 
manner, in equations of the form ax +• b = c, it is frequently easier to 
remove the constant term before removing the coefficient. 

Flow charts can be very use^ful in teaching the procedure for solving equations, 
' It is strongly suggested that a check of all solutions be required. 



The importance • of proficiency inVthe reading of word problems cannot be over- 
'emphagizedi The SQ3R method (survey, question, read, recite, and review) 
can ^be a valuable approcah to use. 
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Objectives #12-15 suggest api^'roach for attacking word problems • Teachers 
may want to use their own strategies, and suggestions would be welcomed by 
the matn coordinator • 

The use of calculators ;nay be desirable to facilitate confutations in the 
solution of word probleHis, particularly when' decimal^ are involved.* 

VOCABULARY - . — ' " — 



addition property of equality 
addition property of' inequality 
angle 

comparison property* 

complementary angles 

conjunction 

consecutive integers - 

degree 

disjunction 

distance 

division property- of equality 
division property of inequality 
equation 

equivalent equation 
equivalent inequal i ty 
inequality 



left member ' ' • 

linear equatioQ. 

multiplicatidh' property of equality 
multiplication property of inequality 
open sentWrlce 
rate , ' ' : 

ray . , ^ • ■ - 

; right member . ^ * ' 

root ^ 
solution set" 

subtraction property of equality^ * 
subtraction property of inequality 
supplementary angles 
transformation's 

transition property of inequality 



,UNiT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS 
ENTERING PERFORMANCE OBJECTIVES 

1. Add, subtract, ^Itiply, and divide directed numbers. 

2. Name the opposite and reciprocal of a number, 

3. Combine^ similar termsv 

4.. Graph a set on a number line. " 

,5. Multiiply algebraic expressions using the distributive property 

As^gssment Tasks 



/a) 


(-2 ^) + 2 ^ ■ 




b) 


(-8) + 4 "I 


b) 


c) 


143 + (-482) 




^) 


-6.4+ 16.6 + (-12.9) + 8.4 


d) 




-0.6 - 0.4 


e) 


f) 


-0.50 - (-0.20) 


f) 


g) 


^10 - 32 


g) 


h) 


12 - (5 + 3} j 


- n ; 


i) 


-3(0.321) 


1) 


j) 


13* 

(-i)(-,). 


j) 


k) 


(-3) (-5) (2) 


k) 


1) 


(:0.5)3 


1) 


m) 


3.5 : (-.7) 


" m) 


' n) 


3 9 
-3-5 ■ (-fo) . 


n) 


P) 


108 : (-6) 


P) 


q) 


-.170 : C-.05) 


q) 
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UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS 

ENTERING PERFORMANCE OBJECTIVES 
Assessment Tasks (continued) 

2. a) State tbe opposite of each of the following numbers: 
(1^ -5 7 

(2) 6.37 , 
, " (3) -4 

(4) 0 , 

* . . V ■ 

.""*» 

■ / 

b) State the reciprocal of ©ach of the -following numbers: ■] 

^ . . . ' { 

(1) 7 . ■ • ■ 

(2) - 4 ■ ■ ■ • 

■ 4 

(3) .7 

(4) X 

c) Which of the following numbers is the reciprocal of 1.5? . * 
^ (1) -1.5 ' . 

(2) ^ ^ • 

2 . ^ 

(4) li 



d) If X is a negative number, which of the following is the opposite 
of X? 



(!)■ X 

(3)' --i"- ■ 



(4) -X 

^'Answer ______________ 



« « 
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UNIT IV -< SOLVING OPilN SEIJTEKCES AND WORD PROBLEMS 



ENTERING PERFORMANCE OBJECTIVES 



Asse^ggient Tasks Ccontinued) 
3. Combine similar tenos. \ J 

a) (4 - 9t2 + 15t^) + (3t^ + 2^2 ^ i) ^ a) 
'b) (8x3 - x2 - 5x + 6) + (14x3 - + iqx + 15) b) 

c) . X'17m2 - 13m - 6) - (V + 7m + 17m2) c) 

d) . (2x + 7) - (is + 9) , . \ 



) 



4. Graph the following sets* on -a horizontal number lin^{ . 

a) . {whole numbers Ij^s^han. 8} "• • *. 

4 i I t i i J I;, 1 ij * (i « » i t i t \ < * I < y 

b) ' {integers/ between -5 and 3} \ 

c) {real numbers greater than' -2} ^ v . 

^ t - V ' f ' ^ ' » ' « ' * * * ' * ' * ' ' 'J*^ 

• d) {real numbers between -7 and 3, including 3} . 

^ f f ' ' < » * ' ' ' ' « « ' . - . t 1 s t . ' ^ 



9 



5., , Simplify each expression. 

a) 7(x2 +7) + 3(3^2 + y) ^ gy 

b) 8(2x2 - 4x + 7) + 3(12x2 _ 5x) 

c) 2(3x2 _ 5x - 2) - 3(8 - 2x2 +. 7^) 
,df -3(2m2 - ni + 4) - (2it,2 + 3^-8) • d) 



a) 
b) 
c) 
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UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS 



ENTERING PERK)RMANCE OBJECTIVES 
Answers 



1. 


a) 


1, 
3 


0 




-1.0 


i) 


-0.563 ' 


m) 


-5 




b) 


-3 A 




f) 


-0.30 


•J ' 






4 




2 








20 1 










-339 






-42 




30 




-18 




•d) 


5.7 




h) 


20 . 


1) 


-0.125 


q) 


3.4 


2. 


a) 


(1) 


5 


b) 


T . - 


c) 


(3) 


" ^ d) 








(2) 


-6.37 




(2) -| 














(3) 


4 




(3) f • 














<4) 


0 




•(4) i 











3. a) 18t^ - + 3 

b) 22x3/- 8x2 + 5x + 21 

c) -20m - 9 



d) - |x - 2 



4. 2) 1 — I i 1 I 1 1 1 4 . 1 4 ^ 4 4' ' ^ ' — ^ 



b) 



< < * t « • 1 » A # # '» ^ t ,1 » « * ! i i W 

^-/^ -7 -r -V -3 & 7 5- i ^ <^ 7 ^ ^ 

< t \i u:^..^ — « — r ■ I I I I f i i i I ■ U L ' 9 



^> < I, J t fjl i Till f t II I i , « < t ' — ! — 

^/^ -9 ~f -> -J - / / A . 3 V J" ^ 7 r 9 



• c> • ' 12x2 '^^Xi^- 28 

d) -8in2 -/4\*"V / 1^-6 Qr- 




UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS 
PERFORMANCE OBJECTIVES 

1. Identify the addition, subtraction,' multiplication, and division 
properties of equality. (I) v 

2. Solve equations of the form x + a = c, using the addition (subtraction) 
property of equality. (Ill) , , / 

3. Solve equations of ^ the form ax = c, tising the multiplication (divisiojj) 
^ property of equality. (Ill) 

4. Solve equations of the form ax -f b c, using* the appropriate 
proper t:^es. ' (III)' » . ^ ' 

5. Solve equations of the form ax + b cx + d, during the appropriate 
properties. (Ill) ' - . * ■ 

6* Solve equations involving the distiributive property Of multiplication 
with respect to addition. (Ill) ^ 

■ ^ / ' . 

7. Identify the addition, subtraction,- multi|)lication, and division 
properties of inequality; (I) 

8. Solve inequalities, using the appropriate properties. (Ill) 

9. Solve compound inequalities by applying the concepts of union* and inter 
section of sets* (HI) 

■1 ■ ' ' ' 

10. Graph tHe solu'tion set of an inequality or compound inequality on the . 
real number line. (Ill) 

l\." Solve ope* sentences involving absolute value. (HI)'* ^ ^ 

12, Translate word statements into open sentences. (Xll) 

13^. Writ,^ alg.e^^>Ovexpressions representing the unknown information in 
a .word profflem^ ^ x^^^^T^ 

14. Write an ©pen vsj^ntence expressing ' the relationship stated In a problefti. 
(IV) ' ^ , . , • ' . , 

15. Solve various types of word problems, utilizing an organized approach. 
(IV)' 

Hiniiiial , ' ' Average Maximal 

- 10, 12/- .15 All ■ ; All 

KEY SKILLS FOR END- OF- COURSE TESTING . ' ' 

.7. Solve ^linear equations intone variable applying the properties of 
equality.' rf. ./ _ , 

•a. Solve linear Inequalities in one variable applying the properties of- 
inequality.- -f- / . »■ ' 



inequality . 

9. ^Solve various typ-'e^ of word problems utilizing an organii^ed approach. 



UNIT. IV - SOLVING OPEN SENTENCES AND WORD ^OBLEMS * 
CROSS REFERENCES ^ . 

- TEXTS (BY AUTHOR) ; 



Objective 



DpIciA 
et &1 

(1976) 



48,74 



48-49,56 
56-57 



74-77 
82-83 



85-87 



107-109 



104-106 



Dolciani 
et al 
(1978) 



117,127 



119 



129 



148-150 
» 



Foster 
et al 



73 
94, 98 



73-77 



94-99 



102-104 



Jacobs 
(1974) 



99,107 



101-102 



110 



111-114 



115-118 



139 



118 



Keedy 
et, al 
(1998) 



02,104 



102-109 



104-105 



106-109 



107-109 



Payne 
et al 

(1977) 



Sobel 
Banks 
(1977) 



Travers 
et al 

(1977) 



76,79 



123,129-1 82,85 

130 



79-81 



123-124 



76-78 



129-131 86,87 



82-84 



130-131 r93-^5 



88 



0-111 



130-131 I 96-97 
127 



89,93 



130-132 1 96-97 
127 



I 



261-264 



162-163 



124-129 



119-127 



276-278 



92 



12'5,132 lis- 
• 122 



8 



261-265 



274-278 



166-167 



124-131 



126,130 



276-283 



93 



125-127 ■I20rl24 
132-J35L121 



168-174. 



132-135 



134,138 



107-110 



135-138 134-137 



10 



11 



IZ 



274-278 



167 



132-135 



131-132 



284-286 



90-93 



13-138 135-137 



280-281 



174-176 



137-139 



285-286 



TlO-112 



20-24 



140-143 



23-24 

52 
IQO-iOl 



143-148 



46-47 
93-95 



97 



135>138 1S8-14Q 



141-144 141-144 



13 



20-24, no 
104-105,267- 
113-114.268 



144-145 



51-52 
97 



145-14 



46-47 

93-95, 
116-122 



96 



145-151 98_99 



14 



-20-24,87.110 
104-105'2&/- 
113-114 268 



144-145 



106-108 
110-112 



146-148 



46-49 

93-95 ^ 

116-122 



96 



145-151 



143 



15 



87,104-105 

116-115 
109.110-111 



146-148 

151-153 



97 

100-112 



.49-157 



46-49 
93-95 
116-122 



102-106 



145-151 



88-91 ! 
98-102 
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I UNIT IV - SOLVING OPEN SENTENCES' AND WORD PROBLEM S 

CROSS REFERENCES . . 

t ■ TEXTS (BY AUTHOR) . 





D|nb^lm 
Part I - ^T? 


Part'n -'77 


Jacobs ^ 
(Pari: I) 
(1976) 


Jacobjs 

(Fart II) 
(1976) 


. Johnson 

(Plft4) 
- (1977) 


Johnson 

(Part^il) . 
(1977) 


1 t 


• 

lft6 

4 


44-49 ^ 


110,113 
116,119. 


52-55. 

c 


172-173 

* 


• 

52-55 ■■' 




186-188 

1 


44-^46 

* 


110 113 


52-54 , 


175-176 


52-54 


% 




47-49 " ^ 


116-119 


55-57 


176-179 


55-57 


r 

L 




52-55 


122-124 


58-60 N 


176-179 ■ , ' 


'.58-60 






S7- 58 


334 


64-66* ' - 


18-7'- 19a 


64-66 






85 


126-127 


^2-63 


187-194 


62-63 


7 


308-309 


'280 \m 




82-86 
90-91'; 


293 ♦ 


82-86 


ft 
Q 


305-306* ^ 
3Q,S-S09 


•'■■•■■] 

'''280-284 


m 

\ 


85-95 


240 


90-91 




T ^' '-^ ;j 

■■ .' 


— -t 

\ 


t 

^ , 




251 


85-95 


in 


143-145 ' 


282-284 


* 




236,242 


» 


11 

/ 






f 

) 




251-252- 


. - - - i 
* 


L A 


198-199 


56 


176 


67-71- 

296-315 • 
444-446 


253 


67-71 

296-315 
444-446 


13 


198-200 


» — — — ^ 


176 




91-94 




14 




^ - « - ' 


176 




'^-181 


• 


i 

15 


\ - - - 




180-198 




185 • 

194-195 





■ 6-' 

' ;IV-9l. 
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PERFORMANCE OBJECTIVE IV- 1 



Identify the addition, subtraction, multiplication and divlsipn properties 
of equality^ ^ , n 



Identify! the property of equality that justifies the ►following transformations, 
a) 1) Ifa+x»y then a + x +^ = b) 1) If x « y then x-f-a-y+a 

. • y + 5 , 

Answer ' 
Answer _________ " . 

2) If a + X — b then %a + %x = ^b 

-2) If a = b'then -3a = -3b ' 

^ Answer 

Answer • . • t 



c) Match the following properties o€ d) State tKe property that justifies 
equality with their respective each step. ^ 

names. 

Given: 5x - 3 = 2x + 6 / 
L) If a = b then A. Addition , . / 

ac = be Property ' / 

■ 1) 5x - 2x - 3 = 2x - 2x + 6 

2) If a = b then B. Subtraction • . 

a + c = b + c ^ Property Answer 

3) If 'a = b then C. Multiplication 2) 3x - 3 « 6 

a/c = b/c . Property 



Answer 



4)* If a =b then * D. Division 



a - c = b - c Property 3) 3x - 3 + 3 = 6 4-3 



Answer 



y ' , ■ , 4) 3x = 9 
* Answ^ 



5) 3x = 9 

3 3 



Answer 



j 



6) X = 3 
Answer 



99 



PERFORMANCE OBJECTIVE IV-2 



.J 



Solve equations of the form x 4- a « using the 'Scidition (subtraction), 
property of equality^ 



T 



a) Identify the following pafrs of equations as equivalent or not equivalent. v 



1) X + 2 = 7 
X + 3 « 8 

3) ^2 + X = 8 



1' 



2) y = -4 

7 + y = 3 

4> ' 5 + m -= 19 

(5 + m) + 2^ 19 + 2 



Solve each equation. Show all work including a check, 
b) m + 7 = 13 Answer: 



c) X + 3^ = 7 



Aifswer : 



d) 3.7*= a + 11.2" Answer: 



ERIC 



PERFORMANCE OBJECTIVE IV- 3 



— ^ 7 : ^ 

'Solve equations of the form ax « causing the mult iplicSt Ion (diy is ion) property 
of equality. , 



a) State what number each phrase must be multiplied by to get x as the result, ^ 
1) 3x 

• 2) - ; . . ■■ , 

3) ax 



Vr 



4) 2x 
3 



Solve each' equation. Show all work including a check, 
b) 13 t = -52 Answer:^ 



0 -8 = - 'lf5 b 



Answer : 
1^ 



d) -14k = 84' Answer: 



'lV-12 



PERFORMANCE OBJECTIVE 



Solve equations of the form ^ + b « causing the appropriate properties. 



a) Nxunber^the following steps in 
correct order to solve ,4x-5 =^-3, 

A. 4x - 8 
— ' 4 4 

B. 4x - 5 + 5 » 3 + 5 

C. X » 2 

I 

D. 4x = 8 



■ 4 

b) Given the equation >afs; + 4*7, the 
most efficient first step in the 
solution would be:* 

' A. Multiply each side by 1/3 

. B. Divide both sides by 3 

C. Divide 3x and 7 by 3 

D. Subtract 4 from each side 



Answer 



■ ■ '\ • . 

Soive each equation. Show all work including a cltsck. 
c) 5x - 9 = -19 Answer: 



d) 8 = 5x + 33' Answer: 



V- > 



IV- 13 



102 



N 



PERFORMANCE OBJECTIVE IV- 5 



Solve equations of the form ax + b » ca^ + d, using the appropriate properties'. 



a) Tell what phrase you would add to each side of the equation to eliminate 
the variable' from the right side. ^ 

. I)2x4-3 = 4x-l • 
* ■ 

2) 3 + 5x = 5 - 2x . , 

■'-.)■ 

3) X + 7 * 2 - 



4) 7 T 8x * X + 2 



Solve each equation. Show all work including a check. 



b) 7x + 5 « 2x + 35 



Answer : 



c) 7y - 5 = 9y + 29 'Answer: 



d) 16 -I- 4y *= lOy - 20 * Answer: 




PERFORMANCE OBJECTIVE 









— , _ , " r 

Solve equations Involving \the distribute 
respect -to addition, , 

, : \ ^ — 


Lve property of -multiplication with 



> 



Solve each equation. Show all wo^k including a check, 
a) .5(3y - 2) = 5 Answer: 



b) * 7(x + 2) = 5(x + 4) Answer ; 



c) 3d + 2(6d - ^) =5 Answer: 



d) 3(x + 2) + 3x + 2 « 74 , Answer: 



I 



i * 



» » 
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PERFORMiNCE ^OBJECTIVE IVA? 



Identify t^e addition, subtraction, multiplication^ and division properties of 
inequality. 



a) Identify each»palr of inequalities as equivalent or not equivalent. ■ 
'-^l.x + 5<5i 2, 5x<m 

^ k > m - 5 

Answer 

3, 



J 



X < m/5 
Answer 



-5x < m 

X < -Im 

5 , 

Answer 



4. X < m 
. 5 . 
% 

X < 5in 
Answer 



b) Match the following properties of inequality w|.th their respective name?. 



1. Addition Property \ 

2. Subtraction Property 

3* Multiplication Property 

4. Division Property 



c) Explain the ^difference between 
the multiplication property of 
equality and the multiplication 
property of inequality;^ * 

Answer::* 



In the following sta 



atements ^ b, c C /R. 

A, If a < b and c > O^then a'^ ^ b/c , 
If a < b and c < 0^ thep a/c > b/c 



B. If a < b then ^ + c 



c. 


If a < b and c 


> CK then ac 

< 0 then ac 
* 


< be 




If a < b and c 


> be 


D. 


If a < b then 


a - c <- b 


« c 


d) 


Sfeate the property which justifies 




each step. 








• 

Given: 


6 - 3x 


s 9 

4 




1. 


6 - 6 r 3x 


s 9 - 6 




2.' 


-3x 


<' 3 












• 3. 


-3x 


2^ 3 






-3 


-3 




4. 


X 





IV- 
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PESFORMNCE OBJECTIVE XV-8 



Solve, inequalities, vising the appropriate propjerties. 



a) In ord^r' to form^pairs of, equivalent sentences, tell whether < or > should be 
used as missing symbols, 

1. X < -3 ; -^6r 2x * . .. V 

2. 5y > 45; 9 y 



3. 1 -.7; y J_ -21 

,3 

4. -4a < 24; -6 ? a 



/ 



Solve each inequality. Show all work, 
b) b + 60 < -100 
Answer; 




c) -12x + 1 ;> 25 
Answer: * * 



''d) 16 - 4n s 6n - 24 
Answer: 



S 



IV- 17 



PERFORM^CE OBJECTIVE IV-9 



Solve com 
sets. 



ipound inequalities by applying the concepts of »uiiion and intersec^tion of 



Solve each" open sentenpe. Show all work, 
a) X + 6 > 8 and x - 1 < 4 ^ 
Answer; ^ 



b) X - 3 -4 or X. - 3 
* Answer : 




J 



c) -2 ^ K + 6 k 3 
Answer : 



1 ' ' - 1 

d),y+6 >7 or 3y + 5 < 3 

Answer : 




PERFORMANCE OBJECTIVE IV- 10 



Grkp^i the solution set of an ineqUality' or compound inequality' on, the real number 
line. ■ ' ■ 



a) Which of t^e\ following is the 



graph of Zx > 6? 



^) WUich of the following is the graph 
" of 2 < y £ 6? 



A. 



U4 A \ i 



A. 



-10 12 3,4 5 6' 



B. 



-2 -i & i '2 



B. 



1 1 A i 

-10 17 



3 4 5 6 



C. 



D. 



^3 ^2-10 1 2 3 4 



Answer 



-3_22^-l 0 1 2 3 4 ^ 




c) Solve and graph the solution set 
of 6x + 2". - 8x < 14 



d) Solve and graph the solution set, 
o£ 5x ^10 + 2(3x - 4) 



Answer : 



Answer ; 



ERIC 



IV- 19 



PERFOKMANCE OBJECTIVE^ IV- 11 



Solve open sentences involving absol^^te value. 




Solve, each opeg sentence.'' ^how all work, 
a) j 2x 3 1. .t^l . , / V ■ 
Answer : . ' ' ' ' 



c) 5 + |'2x - 5 I <; 7 
Answer : ' ^ 



b) 



Answer: , *. . 



d) J 3x -I- 4) < 13 
Answer: 



IV-20 



9 



PERFORMANCE OBJECTIVE IV- 12 

4. 




a). Ma'tch thd #ord phrase with its corresponding open s^tence, 
- 1. Twice a numher is six, ' • • A, x + y * xy 



. ^ 2. Eight decreased by a nximber is 10^ B, • x - 4 

^ 3. The s\M of two numbers is their product* C» 2x =5 6 



4. 4 less than ^ number is less than 6^ D, 8 x ■ 10 



Translate each wqrd statement into an open sentence. - 
b) Five times a number is 6 more than twice s number. 
Answer 



c) Seven times a number is less than twice the^mi of the nuniber and seven*. 
Answer ^ 



d) The product of ^ and 7 more than a number is equal to the sum of twice the 



number and 14. 
Answer 



PERFORMANCE OBJECTIVE IV- 13 ' 




^ > '•■/■.■'"..■. 

For each word problem answer the (questions inxnediately followix^ it. 

a,)y Two cars started from the sante point and traveled in oppDrsite Girectibns, 
at rates of 30 km/h* and 40 km/h. ^ In.' how ipany t^urs will the cars be 2100 
kilometers apart? ^ 

1. Identify a variable to represent what you are trying to find, 

^J- 2. Write an expression to represent the distance traveled by the 

30 kxn/h car. 

3;- Write an expression to represent the distance traveled by the 

40 km/h car. 



b) Find two cpnsecutive integers whose sum is 57. ^ 

^ ^ 1. Identify a variable to represent the first interger. ^ 

^ 2, In terms of this variable write an expression to represent the 

' • second integer. " . <j . 



c) . Dr. D left his home by car, traveling on a certain road at the rate of 45 
mph. Two hours later, his son Wes left home and started after him on the 
same road, traveling at Che rate of 55 mph, Wes overtook his father in^ 
X hours, ■ ^ ' , -H 

1. Represent in terms of x the number of hours Dr. D traveled. 

^ 2, Represent in terms of x the distance Dr. D traveled. 

3. Represent in terms of x the*distance Wes traveled.- 



*d) Find 3 consecutive even integers such that 4 times the first decreased by 
the Second is 12 more than twice the third. Let x represent the first 
even integer. 

1. In terms of x, represent the secondj^iven integer". 

2. In terms of x, represent the third even integer. 



IV-22 



PERFORMANCE OBJECTIVE IV- 14 



Write an open sentence expressing tl^e relationship stated, in a word problem. 
\ : : 



For each of the following -write an algebraic sentence to' solve the problem, 
a) Find two consecutive integers whose sum i^ 57. 
Answer » 



b) Two cars started from the same point and traveled in opposite directions 

at rates *of 30 mph and 40 mph^ " In how many hours will the cars be 2100 miles 
apart? 

Answer 



c) How many pounds of $2.50 coffee and $2.87 coffee must a dealer mix to pro- 

. duce 70 pounds of cof-fee to sell for $2,61vper pound? 

♦ ■ ■ 

Answer 



, d) Find the two greatest consecutive even integers whose sum is less than 80*. 
Answer / 



IV-23 ll2 



PERFORMANCE OBJECTIVE IV-15 




Solve each word problem. Show all work. 



a) Barry owns one more than twice as many books as Elaine. J^^^rry pwns S9 
books, how inany books doe's Elaine own? . - - 

Answer: " . 



b) A football team won twice as many" games' as |.t lost< 
many did it lose? - 



It ^on* 18 games; how 



Answer: 



c) The school store "sold 348 notebooks, some for 25 cents each and the rest at 
' 38 cents ^ach. The total receipts for notebooks was $100.91. How many of 
each kind was sold? 



Apswer : 



ERIC 



d) At 8 a.m, two planes leave St. Louis, Opie flies west at 350 km/h. The other 
^flies east at 400 km/h. At what time will they be 1500 kilometers apart? 

Answer: > 



U3 



IV-24 



UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS 



Answers » ^ 

I. a) 1) Addition Prop«t;|^ 
Equality ^ 



of 



2") . Multiplication Property; 
of Eqtiality 

b) 1) Addition- Property of 

Equality ■ < ' 

2) Multiplication Property 
ofEquality 

c) 1) q 

2) A 
- 3> .D 
' 4) B 

♦ 

d) 1) Subtradtion Property 

of Equality 

♦ 

2) Substitution 

- 3 ) Addition Property of 
Equality 

4.) Substitution 

5) Division Property of ' 
Equality 

6 ) Substitution 



2, a) 1) Equivalent 

Equivalent 

3 ) Not Equivalent ^ 
ir 

* 

.4) Equivalent 

b) m + 7 = 13 
13+7-7=^13-7 

m = 6 
Check: 6 + 7 = 13 
13 =^^Ji3>y 



c> X + 3% = 7 
X + 3^ -3% = 7 - 3% 

X » 3% 
Check: 3%'+ 3% = 7 
. • 7=7 . 

d) 3.7 •=' a + 11.2 

3.7 - 11".2 *^a + 11.2 - 11.2 

-7.5 = a 
Check: 3.7 = -7.5 + 11.2 
3.7 3.7 



7 



3. 




Check; 

-8 = -lb 



(-5) (-8) = (-5){ -lb\l 5, 
V 5 /; _8 = -1 



40 



d) -I'^k = 84 

- 14k = S4 
> , -14 -14 



k = -6 



1(40) 
\ 5 
\ -8 = -8 

} • * 

\ 

Check: |-14(-6) = 84 

\ 84 ='84 

\ 

\ 
\ 



4. a) A. 3 

B. 1 

C. '4 

D. 2 
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UNIT IV - SOLVl^'OPEK SESTEKCES AND WORD PROBLEMS 



Answers (contlcued) 
4. ' b) D 

c) ^ 5x - 9 » -19 

5x - ^ + 9 -19 > 9 



Sjc - -10 



5x 
5 



-10 

5 



X « -2 

Gh«£k: . 5 (-2) - 9. 

-10 -A 
-19 



-f9 

-19 
-19 



-5 = X 



Check: 8 = 5\(-5) + 33 
8 = -25 +'33 
8 = 8 \ 



5. a)v 


1 ) -4x 




2) 2x 




3) %x 




4) -X 


b). 


7x 




7x + 5 




5x 




•5x + 5 



5 = 2x + 35 
2x = 2x + 35 - 2x 
5x>s,5 -35 

■ 5 » 35 - 5 
5x = 30 



5. b) (cpntiaued) , 
Check: ' 7^(6) + 5 - 2(6) + 35 




5x 
5 

X 



30 
5. 



c) 



42 + 5 - 12 + 35 
47 - 47 

7y - 5 « 9y t If 



7y . 7y - 5 » 9y + 29. - 7y 
t ... « -5 - 2y + 29 



-,5 - 29 » 2y + 29 - 29 
-34 " 2y • 

2 2 
'17 »? y 

Check: 7 (-17) - 5 » 9(^]:>) + 29 
#119 - 5 » -3.53 + 29. 
-124 - -124 

16 + 4y - lOy r 20*/- 

16 + 4y - 4y • lOy - 20 - 4y ' 

16 » 6y - 20 

15 + 20 = 6y - 20 4- 20 

" 36 - 6y 

36 " By 
■ 6 6 



• 6 = y 

Check: 16 + 4(6) 
16 4- 24 
40 



10(6) - 20 
60 - 20 k 

40 



IV-26 



UNIT IV - fi^^?IKG OPEN SEN3JSNCES AND WOlU) PROBLfMS 
Answers (contloued) 

6. a) 5<3y - 2) * 5 * 6« c) (continued) 

15y - 10 - 5 * Check: 3(1) + 2(6-1 - 5).- S 

. - V . r - ^ 3 + 2(1) -.5 

V 15y - 10 + 10 = 5 + 10' ' * 3 +2-5 

• " ' 5 = 5 



15v - 15 . • ' ^ 

X, ^ d) 3(x1r2) t 3k + 2 « 74 

15y « 11 • • . , 

15 15 3x + ' 6 + ,3x + 2, - 74 



y 1 - / V ' , . ' 6x + 8 = 74 



- J .y = i " I 
5(3^1 r 2) » 5. 



Check: 5(3^1 - 2) » 5. ' • 6xH- 8 - 8 - 74 8 

5(1) » 5 . 

5 = 5 ^ ' 6x, » 66 

'l>) 7 (x + 2) = 5 (X + 4) 6x - 66 

' ' • . ■ 6 • * 6 



X « 



ii 



7x + 14 « 5x + 20 
7x + 14 - 5x = 5x' + 20 - 5x • 

' ^ Check: 3(11 + 2) + 3iU3>-2 - 74 

2x + 14 =20 . JH3r<rZ2 f 2 = 74 

« Ik 'Ik 

2x + 14 - i'4 = 20 - 14 i 

22t = 6 . 7, a) 1. Not Equivalent 

2x = 6 \ . 2. Equivalent 

2.2 , . 

3. Not Equivalent 

" x = 3 

4. Equivalent 
Check: 7(3 + 2) = 5(3 + 4) ' 

7(5) =,5(7) ^b) 1. B 

' 35 = 35 • 

2. D 

3. C 

4. A 



c) 3d +,2(6d - 5) = 5 
3d + 12d - 10 = 5 
15d - 10 = 5 



c) Multiplying both sides of an 
15d - 10 + 10 = 5 + 10 equation by a negative constant 

has no effect on the equation. . 
• 15d = 15 Multiplying both sides of an 

inequality by a negative constant 
15d = 15 reverses the inequality. 



15 15 
d = 1 
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UNIT I? ^- SOLVING omi Mmis^ mi 

* ■ 

Answe/s (continued) ' • . f 

7. d) 1, Subtraction Property of — 
» Inequality ^ 

2. Substitution " 

"3. Division Property of • d s 

Inequality . 

4. Substitution 
S., a) 1.- .> . ■ ' 

3- < w» 

. ' 4. < • . 

b) b + 60 < -100 , 

^ b''+ 60 - 60 < -lOQ - 60 

' b 

c) -12x + 1 k 25 
-12x + 1 - 1 ^ 25 - 1 

-12x s 24 

* • -12x s ^ 
-12 . -12 

f 



< -160 \ 



d) 


16 - 4n 




6n - 


24 


16 


- 4n + 4n 




6n - 


24 + 4n 




16 




lOn 


- 24 


« 


16 + 24 




lOn 


-24+24 




40 




lOn 

« 






40 
10 




lOn 
10 




V 


■ 4 




n 





■ ' ■ UNIT XV SOLVING OPEN SENTENCES ;iiJJS; -WOP PROBLEMS 
Answers (continuiti) 



9^ .a) x'+ 6.>'8 and k < U 

. X + 6 - 6 > 8-6 K - 1 + 1 < 4 + 1 
X > 2 and , x < 5 



b) X - 5 s -4 

^ X - 3 + 3 :s - 4 + 3 

3C ^1. , : 



.10- a) C , ^ 
' . ■ ♦ 

b) D ^ ^ 

c) 6x + 2 - 8x < 14 
-2x + 2 < 14 



X - 3 
x-3 + 3s4 + 3 



-2x + 2 - 2 < 14 - 2 
-2x < 12 



or X k 7 ^ <^ 



c) -2 ^ X + 6 ^13 • ■ . 
-2 s; X + 6 and x + 6 <; 3^ 
-2-6^x+6-6, x+6 - 5^3-6 

-8 ^ X and X < -3 
-8 s X ^ 3 ^ 

d) y + 6 >'7 or 3 y + 5 < 3 

y + 6- 6>7-6 3y+5-5>3-5 



24 > 12 
•-2 -2 

I 

X > -6 



y > 1 



3 y < - 2 

3_JL < - 2 

3 • 3 



y < 



- 2 



•44 -3 9 3 



d) 5x s 10+2 (3x -4) 
5x s 10 + 6x - 8 

5x ;e 2"^+ fix , 
5x - 6x s: *2 + 6x - 
. -X < 2 



-X 



-1 -1 

t 

X ^ -2 



1 0 



V 
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UNIT JV - 'SOLVING OPEN 'SifeSTENCES AND WORD PROBLEMS 



Answers (continued) 



f 



11. a) |23c+3|«ll? 'sia. a) 1. C 

'2x + 3 - XI or 2x+3 = -11 i 2. D 

-. . ■ ■ ■ ■ ■ ■ " ■ •■■i 

2x « ^ * 2x =« -14 ' 3* ^ 

X ■ 4 or X » ,-7 * V 4, B . ' 

. • . . I ■ ■ • 

b) I X + 7 I - 3 ^ 9 * b) 5x « 6 + 2x 

*- I X .+ 7 I ^ 12 ' ^ ^ 7x < 2(x + 7) - • 

X + 7 2 12 oi; X + 7 ^ -12 d) 2 (x + 7) - 2x + 14 

X ^ 5 or X < -19 • 

13. a) I. Let X « numb^ of hoi:4s 



c) 5 + 1 ^ - 5 I s 7 
1 2x - 5 I s 2 



2. d - 30x 

3. d = 40x 



-2 ^ 2x - 5 and 2x -5^2 ^e^ x » 1st integer 

3 ^ 2x and 2x s;.7^ 2. Let x + 1 = 2nd integer 



^ 1-^ ^ X and X ^ 3| 

,1 '1 ; 

I5- ^ x .^ 3^ 



c) 1. Mr. Roberts = x + 2 
2. Mr. Robert's distance 



d) I 3x + 4 I < 13 • ' , - 45(x + 2) 



3. Tony's distance = 55x 
d) 1. X + 2 = 2nd even integer 



-13 < -3x + 4 and 3x + 4 < 13 

. i 

-17 < 3x and 3x < 9 

2 

-3 • 2. x + 4 = 3rd even integer 

-5^ < X < 3 



^19 
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UNIT IV - SOLVING OPEN SENTENCES AND WOM> PROBLEMS 



Answers (continued) 
•I 

14. a) Let X « Xst -integer 



^ , X ii 1 * 2nd integer 
X + (x -i- 1) - 57 

b) Let nuiaber of^iours 

' 30 (w) « slow car's distance 

40 (w) ^ *fast car* s distance 

• 30w + 40w = ^100 



15. b) Let X = games lost 
2x s gmnes won ^ 

' X = 9 

* 

Lost 9 games 



c) 'J^t X =j number of ' 25o notebooks 
*34^ - X - number of, 38c notebooks 
.1 ^25 X + ^38 W8 - x) 100. 9X 



c) Let x= pounds of $2.50 coffee 
\ 70 - X ^ pounds oC/$2#87 coffee 

$2..50(x) -H $2.87 (70-x) 
=$2.61(70) 

d) Let x = 1st integer •■^ 
X + 2 = 2nd integer 

X + (x + 2) < 80 

/ 

15- a) Let x = Elaine's bocsks 
2x + 1 = Barry's books 
* ^ 2x + 1 = 59 

. X = 29 

Elaine has 29 books 



.25 X + 132.24 « -i^S^ 100,91 
-.13x + 132.24 » 100 .'91 X"*'' . 
-.13 X = -31.33 • -, 

X «. 241 

348 - X » 107 ■ 

d) Let x « number of hours 

350x = distance west 

400 X = distance east 
350 X + '400 x = 1500 " 

750 X = 1500 

X ^ 2 
Time: 10:00 a.tn. 
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UNIX V - GRAPHING 



PURPC^E 

• . • ■ V 

Graphing forms a bridge between the study of algebra and geoix^try. This \ ' 
section of the cotxrse introduces the students to Cartesian coordinates and 
their application tft> linear open sentences. .The knowledge of linear* functions 
and their characteristics provides students with , alternative methods fos 
solving open sentences, J ^ \ 



OVERVIEW 



Students become acquainted with the basic ^terminology of rectangular coordi- 
nates and the location of jjoints in the system, * Graphing of *linear equatioiis \ 
,is developed so that a functional ^vel of understanding of equations and their 
graphs is obtained. The relationships between a line and the equation which 
defines it are discussed. The coordinate system is also used to gr.ap^h linear \ 
inequalities and higheiftorder fujfLctions. / * ' » 

SUGGESTIONS TO THE TEACHER ' . j 

Instructional Day^': 9-12 • ' , J" ^ 

Minimal Course Objectives: ^^1-XO, 14 , ^^ 

Average Course Objectives: ALC ^' v 

Maximal Course Objectives : AJJ^ ' 

^is^ unit is an excellent one for incorporating multimedia techniques such 
as the overhead projector and colored chalk to stimulate student interest. 

There are nimerous supplei^ntary resources available which enable students 
to obtain identifiable pictures as a result of graphing ordered %airg; 
Advanced students may enjoy drawing^riginal pictures on graph paper (ilsing * 
only straight lines) and then t^e.^q^pmning the ecjuation for each line. 

When discussing the slope of a line, it is helpful to speak constantly of 
the line going from left to right. 

Games such as "Battleship" can be readily adapted for practice in coordinate 
graphing. 

VOCABULARY *• • 

'i 

t • 

abscissa (x-soordinate) plane 

Cartesian coordinates quadrant •# ^ 

coordinates range 

domain relation 

function ' rectangular coordinates 

half plane, slope 

ordered pair x-axis (horizontal axis.) 

ordinate (y-coordinate) y-axis (vertical axis) 

origin y -intercept 
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UNIT V - GRAPHING 



ENTERING PERFORMANCE OBJECTIVES 



1. 
. 2. 
3. 



J^dd, subtract, .n^iltipl'y, and divide directed numbers. 

* » 
Graph an ordered pair numbers on the coordinate pla 

'Evaluate algebraic expressions. ^ 

Solve equations for a given variable. 



A^ssessment Tasks 
1, 



a) 


-7 + (-12) ♦ 


a) 


b) 




b) 


c) 


-si + 2~ 


c) 


4 8 


d) 


-6.4 + 16.6 + (-12.9) + 8.4 


d) 


e) 




e) 




-5.8-8.8 

< 


f) 


g) 


- 8.4 - 12.9 


8) 


h) 


7 3' 
1— - 7~ . 
,8 8 . * 


h) 


i) 


' -12| - (^) 


1) 


j) 


,12 ~ 5 


j) 


k) 


(5) (-7) (-3) 


k) 


1) 


(-0.75) (-3) 


1): 


m) 


(-2|)(4|) 


m) 


n) 




n). 


o) 


(2.5608) : (~0'.8) 


0) 


P) 


(-75) V 15 


P) 


q) 


(-3|) r (-|) 


-q) 


r) 


(-144) ~ (-9) 


r) 
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UNIT V - GRAPHING 



ENTERING PERFORMANCE OBJECTIVES ♦ 
Assessn»nt Tasks (continued) 

2. Graph, the following ordered pairs of numbers, and label each point with its 

s ... . 

coordinates. 

a) (5,0) ' e) (3,4) i) (7,3) 

b) V (0,7) ' f) (-2,^) j) (-8,2) 

c) (-3,0)* ' 8) (->.-8) ' >) <-5,-7) 
. d) (0,-4) ■ . h) (3,-5) 1) (7,-4) 

3, If X **2. y.«^ -3; and s - -1, find the value of each oAhe following \ 

a) xy + X2 ^ yz. a) , ' 

b) - x2z + X + 20 b) 

c) x^yz - 2z ^ • / , . „ , 

d) x^2 + + xy • 4 ^ d) * 



4, Solve each equation for x, y, or 

- a) 2x -f 5w = 1 • a) 

^ b) P « 2x + 2w b) 

c) s + ry * t c) 

s' 

dT 4v - -Sy = 6 d) 



123 



ENTERING PERFORMANCE OBJECTIVES 
Answers 



UNIT V - GRAPHING 



2. 





























































y 




— " 
























— ^ 


















































pi: 




C 
































-m 
















i 
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u 
















































































— < 
























k 


<- 










































































— 1 




h 

























M 1^ 



16 



3. 



4. 



a) 
b) 



a) 

b) 
c) 
d) 



-11 

2 



c) 14 

« 

d) 58 



-5w + 1 

2 / ' 

P - 2w 
^ = —2 

t - s 



y ^ r 

y ^ T 



- 2 
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UNIT V - GRAPHIKG 

PERFORMANCE OBJECTIVES 

1. Distinguish among axes, origin, quadrants, and ordered pairs when given 
an illustration o£ a rectangular coordinate system. (I) 

2. Graph ordered pairs on a coordinate plane. (II) ^ 

3. State the coordinates of a given point. (II) 

4. Graph- a linear equation, using a table of values. (Ill) 

5. Deterjaine the slope of a line from its graph. (II) 

6. Graph a line, "given its slope and the coordinates of a point on the 
\ line. (Ill) 

7. Compute the slope of a line algebraically* (II) 

8. Rewrite a given equation ia slope -intercept form. (II) 

9. Graph a linear equation using the slope and y-intercept. (Ill) 

10. Write the equation of a line, given its slope and y-intercept. (II) 

11. Determine the equation of a line, given" its slope and the coordinates of 
a point on the line. (Ill) 

12. Detenaine the equation of a line, given the coordinates of two points 
. fl-Mf the line. (Ill) / 

13. Determine whether a given relation is a function. (XI) 

14. Graph a linear inequality. (Ill) - , 

15. Graph a quadratic equation, using a table of values. (HI) 

Minimal Averaj^e Mayimal 

>1 - 10, 14 All All 

KEY SKILLS FOR END-OF-COURS^ TESTING 

10. Graph linear equations in the coordinate plane. 

11. Graph linear inequalities in the coordinate plane." 

12. Determine an equation of a line, given the elope and a.^point, or two 
points of the line. 



UNIT V - GRAPHING 
CROSS REFERENCES • . t . 

c ^ 

TEXTS (BY AUTHOR) 

# 



Objective 


Dolciani 
et al 
{1976) 


Dolciani 
^t al 
{i978) 


Foster 
et al 


Jacobs 
(1974) 


Keedy 
et al 
(1978)^ 


Payne 
et al 
(1977) 


Sobel 
Banks 
(1977) 


Travars . 
et al 

(1977) 


1 


296-298 


202 


296-297 


321 


208-210 


120-121 


169-176 


264 


2 


296-298 


203 


296-299 


322-324 


210-211 


121-122 


178 


265-268 


3 


296-298 


204 ^ 


296-299 


324 


210-211 


122 


175 


266 




J i 1 - J i J 






326-329 
140-342 

* 


215-216, 


126-128 


181-182 


269-271 


3 


'^1 "^1 7 


9'^1 




349-353 


226 


139-142 


213-214 


275-276 


0 


J iD " J 1 / 








231 


141 




279-280 
287 . 


7 




236 




357 


230 ■ 


149 


215 


277 


Q 
O 






40b-40o 


382-384 


235 


147 


» 

22C-222 


282-284 


Q 




9*^1. 


402-40S 

~*T 


348 363" 


235-236 


149 


220-222 


282-284 


10 


324-325 


o o O 0*1 

z j/- z J J 




'lAQ-'iAQ 




149 


227-230 


285-286 


11 


324-325 


234-235 


414-416 








227-230 


279-280 
287 




'^9Zl-'^9S 
J ^ ^ 


\ 


415 






151-153 


227-230 


266-287 


13 


301-303 


219-221 


314-318 


330-336 


499 


134-138 


195-197 


264-269 


14 


360-362 


240-243 


324-326 




286 


162-165 


184-188 


297-299 


15 


416 


439-443 


370-374 


344-347 


216 


129 


435 
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UNITt-V^ GRAPHIJJG 

CROSS REFERENCES 

TEXTS (BY AUTHOR) 



Otdectives 


Part ••77 


Jacobs 

(Part I) 

,(19t6) 


(Part II) 
/ {X976) 


Johnson - 
C1977) 


Johnson 

(Pilt*ii) 


1 


in 

255 


177-378 


I 

.02,105 


261-262 




2 


255 




^6,107 


263-264 


60 / 


3 


255 


578 


L04 


265-266 


60 


4 


255 

258-259 


387,392 


L08-110 


271-274 


73 


5 


261 




f51 


285-289 


73 


6 










M « « 


7 


265 




249-252 


289 


63 


8 


268 




Z46-248 


294 


65 / 


9 


271 


\ 


252 


292-294 


329 


10 






252 


298 


> 


11 


^ 




252 


299 




12 






250-252 


300 





13 




383- 384*- 


111-114 


281, 282 




14 


288-294 




381-387 


234 




13\ . ' 


296-299 


387 


401-403 




389-392 
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PERFORMANCE OBJECTIVE V-1 



Distinguish among axes, origin , quadrants, and ordered palra when given 4^ 
illv^stration of a rectangular coordinate system. 



a) Indicate, by the correct letter (s), 



liustratlons of each of the 



yfollowiilg In the diagram at the 




/ right. 
> 1. 



2. origin 



3 . quadrants 



4. ordered pairs 



^ — I — — I- 



,1 



B 



V 



b) Match each name to its correct 
illustrations by writing the 

« 

letter of the correct answer on 



the blank. 

1. axes 

2* origin 

^ 3. quadrants 

4. ordered pairs 



A. D,E,F,H 

B. B,I 

C. C,G 

D. A 



6 

4^ 



Pi 



y 



V 



ERIC 
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PERFOliMANCfi^OBJECTIVE V-1 



Distinguish among axes, origin, -quadrants, and ordered pairs when giv6n an 
illustration of a rectangular coordinate system. 



c) In the drawing at' the right, 
R and B represent which of the 
following? 
A« axes 

« 

Bm origin 

C • quadrants 

D« ordered pairs 



Answer 



4 -1^ — L. 



L 



.X 



U 



d)^ In the drawing at the right, 
C, F, and X represent which* 
of the following? 
A * axes 
S . origin , 
C . quadrants 
D , ordered pairs 
Answer 



V 



• Kb) 



W 



Graph ordered pairs on a coordinate plane. 



a) On the jgraph below, plot 'e^t^ of 
the following points; and label 
with the appropriate letter • 
A. <-l,3) C. " (2^4) 



b) Qn the graph below, plot each of the 
following points ; and label with the 
appropriate letter. 
A. (5,0) C. (2,5) 



* B. (0,0) 



D. (3.-1) 



B. (0,-3) 



D. (-4,-1) 



-t^ ■ J, 



c) Identify the quadrant that con- 
tains each of the following points. 
Point Quadrant 



> 



1. (6,3) 

2. (-2,4) 

3. . (3,-1) 



d) On the grapsT^low, plot the following 
vertices of a triangle, Isabel each 
vertex and draw the sides, ^ 

A. (-4,0) C. (2,-2) 

B. (0,3) Ay D. (2,5) 



PERFOSMAJKIE OBJECTIVE V-3 



1 



State the coordinates of a given point, 



a) State , the coordinate of each 
point graphed below. 

1. point A " 4. point D 

2. point B 5. point E 

3. point C ■ 

f, - - 




6 



■A— U 



b) From the diagrai&s nais^ the coordinates 
of each point described belov. 

1. point in Quadrant I • 

2. ^ point in Quadrant IV ; 

3* point in Quadrant III . 

4 . point on the ynaxis . 



c) Name the coordinates of each point 
described below. 

. 1. the point located 4 units 

up from the .origin ^ 
2. the point located on the 
X-axis 4 units to the left 
of the origin 

^ 3. the point 2 units to the 

right of ^3,-1) 

4. the point 3 units below 

(2,-3) 



d) St^te the coordinate of each point 
shown on the graph below. 
1. point A 4. point D _ 



2. • point B 

3. 'point C 



V-12 



i3i 



5. point E 
Pi 

0 



PERFOKMANCE OBJECTIVE V-4 



Graph a linear equation, using a table o£ values. 



Complete the follovd.ng table and .then use the values to draw the graph. 



a) 



C) X 



-4 

-2 

0 



ERIC 



b) 



X 


2 


3 




-1 






x 


0 






-1 


-2 


y 






0 




-2 




7 . 




2 


6 







2y - 3x 



— ^ 



i I i ■ i ■ > 



/ 

d) Make a table of three pairs of values 
for X and y that satisfy the equation 
2x + y - 10. 
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PERFORMANCE OBJECTIVE V-5 . 



Determine the slope of a line from its grapb. 



a) Determine the slope of the line, 
from its graph. 




b) Betermine the slope of the line from 
its graph. ^ 




Answer 



Answer 



c) Determine which diagram below 

satisfies the conditions described. 

B ' 





1. a positive slope 

2. a negative slope 
3- slope of zero 

4. no slope 



d) Determine the slope of the line 



shown below. 




Answer 



. ^33 
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PERFORMANCE OBJEqTIVE V-6 



Graph a line, given its slope and the coordinates of a point on the line< 



a) Draw the graph of a line that has 
a slope of 3 and passes through 
the point (0,2). 



b) Draw the graph of a line -that has a 



slope of - and passes through the 



V 



point (0,0). 



c) Draw a line which passes through 
the point (5,-3) and has no slope. 



1 i t t t 



d) Determine two other points on the 
line which passes through (-2,-3) 
and has a slope of 3. 
Answers 



ERIC 
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PERFORMANCE OBJECTIVE V- 7 




a) Find the slope of a line passing 

through the points (4,0) and (2,-1)? 
Answer 



b) What is the sloi>e of a line passing 
through the points (^0) an4 (0, a) ? 
Answer 



c) The slope of a line is -2, It 

passes through the points (1,4) an^ 
(5,?). Find the missing coordinate. 
Answer 



d) Which of the following is a formula 
for determining the slope of a line? 

72 - yx - ■ 



c. M = ya - yi 



D. None of the above. 



Answer 



/ 



V-16 
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PERFORMANCE OBJECTIVE V-8 



Revrlte a given equation in slope- intercept form. 

■■• . < 

a) Which of the following is the ' b) Rewrite the following equation in 

correct slope-intercept form of ' ^ slope- intercept fona: x 4- 2y * 6. 

the equation 3x + 2y = 3? Answer L_ 

A. y = 3x 4- 3 , ' . 

■ B. y - |x + 1 ' - ' . 

C. y « "Ix 1 ^ 
P» = none of the above^ 

Answer ' ' ' ^ ^ 

r " 



c) What is the slope of the line 
defined by the equation 
2x - .y = 3? 

Answer 



d) Solve the following equation for y: 
3x + 4y = 8. 

Answer /^^^ 



PERFORMANCE OBJECTIVE V-9 



Graph a linear equation, using the slope and y-intercept. 



v 



a) W^ch of the following is* the graph > ^ 
~ of the line for the equation 





b) Graph tiie line of the -equation 



3x + y — 0 by using the $lope and 
y-intercept. 



c) Draw the^ graph c>f the equation 

-2x + y = 6 by using the slope and 



y- intercept . 



1 i \. 



d) Graph the fo^llowing equation 
the slope and y-interqept :^ 
5y + 10 ^ -2x. 



^ ^ 



• I 
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PERFORMANCE OBJECTIVE V-10 



Write the equation of a line, given its slope and y-intercept. 



a) A line has a slope of 3 and a y-^- intercept of |. The equation that describes 



the relationship between x and y coordinates of the gra^Jh is: 



A. fx + 3 = y 

B. 3x + y = I 

C. y » 3x + I 

4 

D. y » |x - 3 

Answer 



■L 



1 



Write the equations for the graphs with the following characteristics. 

b) y-intercept of (0,4) and slope of 2. 

Answer . I 

c) Slope of zero and y-intercept of (0,2), 
Answer 



d) Slope of "I' and y-intercept at the origin. 



Answer 



ERIC 
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PERFORMANCE. OBJECTIVE V-11 ' 



Determine the equation of a line^ given its slope and the coordinates of a 
point on the line. 



a) Given a line passing through the 
point (3,0) and slop^ of |, write 
an equation for the line* 
Answer / 



b) Given a line "crossing the y-axis 
$tt *-2 and a slope of 3, write an 
equation for the line. 
Answer 



c) Given a line passing through the 

origin and a slope of -3, write an 

equation for the line. 

Answer 



V-2 



d) Determine the equation of the line 
graphed b^low by finding its slope 



and y-intercept. 




PERFORMANCE OBJECTIVE 




a) Write the equation of a line 

passing through the points (2,3) 

and (3,2), / 

Answer ' 



^b) A line passes through the origin 
and the point (-3,5). Find the 
equation of the line". 



Answer 



c) Find the equation of the line 

passing through the points (3,4) 
and (2,-5). 



Answer 



d) What is th^ equation of the line 
passing through the points (-6,3) 
and (3,-3)? 
Answer 
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PERFORMANCE OBJECTIVE V-l 



Determine whether a given relation is a function. 



a) Which of the following illustrate b) Which of the following sets of 

ordered pairs is a function? 

A. {(2,3^, (3.4). (4,5)} 

B. {(3,0), (0,2). (3,-1). (2,0)} 

C. {(-1,2), (1,2), (2,3), (2,-3)} 

D. None of the above 
Answer ^_ 




1 



Ansv€ir 



c) Which equations define a 

f 

function? 

A. y 3x - 4 . 

B. X = -8 ^ 

- C. y = -9 ^ 
B. None of the above. 



Answer 



d) Which of the following sets of 

ordered pairs represent functions? 

? 

.A. {(1.6), (2,4), (3,2), (4.0), (6,-2)} 

B. {(-1,-1). (0,0), (3,1). (0,-2), 

(3,-3)} 

C. {(1.-4), (0.-3). (2,73), (1.0). 

(3.0)} ' 

D. {(0.0). (1,-6)., (-1,4). (2.-8), 

(-2,0). (3,0), (-3^-18)} 
All of the above 
Answer 



V-22 



PERFOBMANCE OBJEQTIVE V-i4 



Graph a linear inequality. 



a) Which of the following is 'the graph 
of the inajiiiality y - x > 4? 




b) Graph the inequality y > 3x 

> • ■ ■ . _ 



I > I .1 



Answer 



c) Graph the inequality' 2x + y i -3. 



1 

d) Graph the inequality y < "^x -^1, 



1, 



^ ' ^ — I [ 



■A I L. 
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PMFORMASCE OBJECTIVE V 



Graph a quadratic equation, using a table of values, 



a) Find the appropriate pointy by completing the table, and use them to graph the 
equation y « x + 2x - 3. y 



» X 


■"■ 

+ 2x - 3 ' 




0 






1 






-3 






-1 






2 







<» ' ' ' 



* }< 



b) Detegfine which equation defines the graph below. 

A. y = X 4x 4- 4 

B. y = - 4 

C. y = x^ + 4x + 4 

D. None of the above/ . 
Answer . _f \ ^ 
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PERFORM^CE OBJECTIVE V-15 



Graph a q\iadratic equation, using a tabl«, of values. 



c) Graph the quadratic function y = - 4/ Use the accompanying chart, 



X 


x^ - 4' 




0 






1 






2 












~2 







^ » ' * f 



lii. ■,i„., i i . il i 



d) Complete the following table of values ^ and graph the equation 
y * 6x « -x^ - 9. 



X 




y 


0 






1 






2 






3 

























I ■ ' ' » « 



Jk 4 1 1 -J ..4 > » 
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Answers 



O^JIT V - CSA?HXNG 



a) 1. A, C 
?. B 

3. E, F, G. H 

4. D 

b) , 1. C 

2. D 

3. A 

4. B 

c) C 

d) D~ 



2. a) 



Ya 



b) 



L 



• • ' ' 



c) 1. I 

2. II 

3. IV 

4. Ill 



* * * * * > 



< ■■■ ^ ' 



3. a) 1. 


(2,2) 


2. 


(2,-3). 


3. 


'(-3,0) 


4. 


(-1.-5) 


5. 


(-2,4) 


b) 1. 


(2,1) 


2. 


(3,-2) 


3. 


(-2,-2) 


4. 


(0,-4) 


c). 1. 


(0,4) 


2.- 


"(-4,0) 


3. 


(5,-1) 


4. 


(2,-6) 


d) 1. 


(2,4) 


2. 


(-4.1) 


3. 


(-3,-4) 


^• 


(6.-2) 


5. 


(3,0) 


1^5 
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Answers (continued) 



UNIT V - GRAPHING 




UNIX V - GBAHIING' 



Answers (continued) 



6. c) 



■ fa ■ k. 



d) (-1,0) 
(0,3) 



7. a) I 

b) -1 

c) . -4 
' d) C 



i 11 1 1 



i 




d) 5y + 10 - -2x 
5y - -2x 



'fx - 



8. a) 

• b) y = 

c) 2 

d) y = 

9. 



ix+ 3 



- 3 



fx 4- 2 
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10. a) C 

b) y 

c) y 

d) y 

11. a) y 

b) y 

c) y 

d) y 



2x + 4 
2 



2^ 



2^ 2 



3x - 2 

-3x , 



|x + 2 



UNIT V - GRAPHING 



Answers (continued) 
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Answers (cofititiued) 
15. c) 



UNIT V - GRAPHINQ 







- 4_ 


y 


0 


0^ 


- 4 


-4 


1 


1^ 


- 4 


-3 


2 


2^ 


-4 


0 


-1 




-4 


-3 


-2 




- 4 


q 




X 






6x - 


9 




0 


-(of 


+ 


6(0) 


- 9 


-9 


1 






6(1), 


- 9 


-4 


2 




+ 


6(2) 


-99 


-1 


3' 




+ 


6(3) 


- 9 


0 


4 


-(4f 


+ 


6(4) 


- 9 


-1 


5 




+ 


6(5) 


- 9 


-4 
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PURPOSE 



UNIT VI - SYSTEMS OF OPEN. SENTENCES 



This unit provides the students" with alternative methods for solving systeais 
of two equations in two variables. The techniques involved necessitate the 
integration of most concepts contained in the . first semester of the course. 

OVERVIEW. ■ . 

Students draw upon their knowledge o£ graphing techniques to solve systems 
of equations. Systematic algebraic manipulations provide alternative 
methods for finding the solutions to systems of open sentences. Word prob- 
lems that involve the use of two variable solutions are discussed. 

SUGGESTIONS TO THE TEACHER 

Ins true tiooal Days: 9-12 
Minimal Course Objectives : #2-5 
Average Course Objectives: #1-7 
Maximal Course Objectives*: ALL 

Emphasize the availability of several alternative methods foxT'^^solving a 
system of open sentences, and stress the selection of the mq'st efficient 
method. ^ • 

Linear programming is a valuable topic for advanced students. It involves 
the utilization of algebraic skills in the solution of applied problem^* 

The Gauss Elimination Method for solving systems of equations may be a good * 
strategy for reviewing operations with fractions and dii^ected numbers. 

VOCABULARY 

coinciding lines 
intersecting lines 
linear programming 
parallel lines 
system of inequalities 
system of simultaneous equations 



,1 
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'r'i-yi<-i-S^-> \: ■ '■• -^^'i/ ■..^i^.-:yv-,.r.^ 4 ^ ' ' ' " ' ■ ' " ■ " . . ^ ,. ., ^ . . \ 

lie: •iVv'p:'^, . ,v "-Hw ' ' *■ -^''^ ' ■ M... '..v^-'\ >. . . \ , ■. ■ >■ " ^- 

>^:--T-^/- ,^r:^.f . ^ • • . , v ■ . ■ . ■ ■ . . ; v.. ,^ 

■ ENfERING PERFORMANCE OBJECTIVES 

X. Detetmine the LCM of two arithmetic mimhers^ 

2« Graph the equation of a line* , ' , 

, 3# Write an equation in the slope^ intercept form* . 
' 4* Determine whether a jgiven point satisfies > the eqtiation of a Tine.' :.-r'^^T'^C, 

5. Wtite an, equivalent equation for a given equation by applying the multiplica- 
tion ^operty of ^quality. . ' . 



Assessment Tasks ' < 

I, a) The Iqwest coinnidn multiple of 12 and 1^ is: 

• • B. 24 , • 

C. 32 * .0 

D. y 48 • 

^ Answer, 



\ 



b) Hie lowest common ^lultiple of 6, 9, and 15 is; 
A. 15 

, B, 30 

** . * C. 90 » ' ■ ■ '■■r ' I 

D, None the above 

Answer ' • . ^ ^ ' ' 

/ ■ ■ ■ ♦ ' . 

c) , Find , the. lowest' common multiple of 45 and 50, < 

Answer • ; . . . " . 

d) Find the lowest common multiple of 8, 12, and 20. 
Answer- ' 



.... V 
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UNX? VI - SYSTEMS OJPEK SENTENCES. 
ENTERING ?ERF0R>IANCE OBJECTIVES \ 



Assessment Tasks (continued) 

2. Graph the lines represented by the following equations} 
'■ ^a) X + y « -4 * ^ 

b) y = "X - 5 

,c) y = 3x + 1 ' 
d) y - -4x + 2 * 

t * 

3. a) Which of the following is the slope-intercept fprm of 2x + 3y - -6 

A, 2x = -3y -r 6 " 
' B. x = -|y + 3 . , 

C . y =« - 2 

. D. y « Jx - 2 > • , 

Answer 



b) Which of the following is the ^ope-intercept form of x + 2y - 4 



= i 
2 

B. X = -2y + 4 



X = iy -f 2 
2 . 



C. y * 2x + 4 

D. . y -Ix +2 ' * ' , 



Answer 



c) Write the equation 3y 4x = 6 in slope-intercept form. 

Answer . 
< 

d) Write the equation 3y + x = ~6 in slope-intercept form. 
Answe r 
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UNIT VI - SYSTEMS GB OPEN SEN1:ENCES 



ENTERING PERFORMANCE OBJECTIVES 



Assessment Tasks (continued) 

4. a) ^idi' o£ the following equations does the ordered pair (3^4) satisfy? 

A. , 3x + 2y - 6 

B. 2t + y = -5 .. , 

• ' 2-1 ' * "* ■ 

. D. X - 2y - -12 . 

•t . . » ■ . 

Answer 



b) Which of the followingr points satisfy the equation 3x 7* 5 =« y? 
A. (2,1) - 

(1,2) ' ' r ' \. . , 

. C. (-1.2) ^ ' . , . ' ■ , 

. D. (-1,-2) 

1 ' ' ' » » ■ * 

Answer 



1) Does the point (-2,1) satisfy the equation -f 7y - 6 = 0? 

« r 2 ^ 



Answer 



d) Does the/ point (^,3)^ satisfy the equation 6x^ y = 3? 

Answer _ ^ 

5. a) Wliich of the following is not an equivalent equation for 3x - 4y *^^-l? 

A. ^6x + Sy =^ 2 , 

B. -3x = Ay + 1 

C. 9x -f 12y = -3 

D. -3x + 4y = 1 

b) Multiply the equation 3y - x = 4 by -4 to obtain an equivalent equation 
Answer 



J 
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UNIT VI - SYSTEMS OF OPEN BENTpJGES 
ENTERING PERFORMANCE OBJECTIVES 
Asses sment Tasks (continued) 

sN O Which of the following is an equivalent equation for 2x +' 3y * 0? 

A. 4x + .6y - 2 . 

B. -2x - 3y - -1 ^ 
■ C. -6x - 9y - 0 

D. ' 8x - 12y = 0 
Answer 



\ 



d) Multiply the equation 5y - 2x = 3 by -2 to obtain an equivalent equation. 
Answer . 



154 
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. '^miT VI - SYSXEJS,P1 OPEK SENTENCES 
ENTERING PERFORMANCE OBJECXIVES . 

r t 

' Answers , - * - 



1. 



:RJC 



a) 

1)) 



b) 



c) 



D 

C 



c) 450 

d) 120 



2. a) . 



\ 




4< 



(O/S) 




2. d) 



5. 
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a) 


C 


b) 


D 


c) 


y = 


d) 


y =c 


c 




a) 


c 


b) 


'A 

* 


c) 


yes 


d) 





i3 



+ 2 



a) B 

b.)' -12y + 4x = 

c) G ' 

d) -lOy + 4x = 



C; UNIT yi - SYSTEMS OF OPEN SENTENCES 

PERFORMANCE OBJECTIVES - » 

• ■ ', ■ • * . ■ 

1. Datermine whether the graphs of a system of equations are. parallel, intersecting, 
or coinciding linas by examining slop«s and y- intercepts* (II) 

2. Solve a system of equations graphically. (Ill) 

3. Solye a system of equation^ by the addition (subtraction) method. (Ill) 

4. Soive a system or equations using multiplication with the addition (subtraction) 
method, (III) . " , 

.' * 

. 5, Solve a system of equations by the substitution n^thod. (Ill) 

6. Solve word problems involving two variables arid a system of equations. '(Ill) 

'* ' . .. ' 

7. Solve a systeso of linear in^qvalities graphically, (III) 

*8.. Solye linear programming problems . (IV) • , 

Minimal Average . ' • Maximal 

# 2-5 ■ ■ ' #1-7 , 'ALL - 

i ■ ■ ■ % 

m 

* - 

KEY SKILLS FOR END- OF- COURSE TESTING ' ^ 

13, Solve B system of equations in two variable^, 

ft 

14. Colve word problems involving ,tw^ Variables and a system of equation^. 
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256-259 
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6 


344-345,355- 

347-349,3^9 
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331-332 
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211 
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UNIT VI - SYSTEMS OF OPEN SENTENCES 



CROSS REFERENCES 



TEXTS (BY AI^THOR) 
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Jacobs 
(Baxt X) 
(1976) 
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(1976) 
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.^Johnson 

<pirt*ii) 

(1977) 
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4 
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5 


325-326 
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278-280 
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.106 


6 

•J 


315-317 
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.,.;-a,?/^.3?7,m 


406,409 
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296-315 


341-349 


,111 


7 
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328-332 




388-39^- * 


* 
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. a t 


r 
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PERFORMANCE OBJECTIVE VI- 1 



Determine whether the graphs of a system of equations are parallel. 
Intersecting, or coinciding lines by examining slopes and 
y-intercepts. " 



Tell whether the graphs of each of the following systems of equations are parallel 
linens,* iptersjecting lines, or co^nsri^ing lines 



a) V =*25 + 3 . 

y = -5x + 11 

Jd) • y - 2x + 7 

c) y " ^^x + 3 

2y = X -f 6 



/ 



a) 
, b) 
c) 



d) Which of the folldwiitg equations has' a graph which coincides with the 



graph of the equation /. = 3x - 4t 

/ *'* - ■ . - 

I ' 

A. y. = -^x - 4 

B. 2y - 6x + 8 = f6 



C. 2y = 6x + 8',' 



D. None of the above 
Answer : . ^ ^ 



1 . 



^59 



■ ■■ ■ ■ ^ tft 

PERFORMANCE OBJECTIVE VI-2 



Solve a system of equation«<^2£?P^^^^-^^y* 

i ■ ■ 

1, a) Match each system of equations , with its graph. 
1) y = X + 2; y - X = 4 

' r 



2) x-y=2;x+y=4^ 

3) X + y = 1? 2y = -2x + 2 




PERFOR^SANCE OBJECTIVE VI*3 



Solve a system of equations by the addition (subtraction) method. 



1. Solve simultaneously by the addition (subtraction) eliiainatio^^nnethod 

a) 3r + 2s =10 b) 3x + 2y = 12 

5jr + 2s = 10 , -3x - 2y = 6 . 

Answer: ^ Answer; 

c).; . 2x + 3y = 15 d) -X + 2y = 6 

-2x + 9y = 21 ' 2y - X = 6 

. ■ , ■ . ' • ' ■ ^■ 

Answer: . Answer:* 



* - 



PERFORMANCE jDBJECTIVE VI -4 



Solve a system of equation^ using multiplication with the addition (subtraction) 



method. 



1. Solve, using niultiplication with the addition method- 

a) 5p + 2q = 5 . ' b) 17r + 12s ='-19 

15p - 3q - 15 ' ■ ^ ^'^^ ~ ^ 

■'. • Answer: Answer: 



ERIC 



c) 3a >..2b =.10 
2a. 3b = --5 
Answer: 



d) 5p - 2q =^ 16 
.3p 5q = 22 




^62 
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PERFORMANCE OBJECTIVE VI-5 



Solve a system of equations by the substitution methods 



/ 

1. Solve the following systems of equation by substitution 



a) X + 2y = 5 

i 

.3x + 2y = 3 
Answer ; • 



^ 

c) 2x *+ 3y = 2 
4x - y = 18 
Answer : 



b) 4p + q = l\? 
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PERi^ORMANCE OBJECTIVE VI -6 



Solve word ^p^oblems involving two variables and a system of equations. 

V s' 

1. Sblv;p each word problem: 

a) Elaine bought eight fuzzy peaches and one cucumber for $2.43. Les 
bought eight cucumbers and one fuzzy peach for $11.25. Find the cost 
of a cucumber. » - ^ / — ^ 
Answer : , 

b) The sum of the digits of a two-digit number is 13. The number with 
digits interchanged is 14 more than 20 times the original tens digit. 
Find the original number* 

Answer: ^ s ' ^ ^ ^ , 

c) A canoeist who took 3 hours to paddle 9 miles upstream was able to 
j return to his starting point in 30 minutes. At what rate could' he 

paddle in still water? , . ' \ ' 

Answer; 

d) Eleven years ago Mrs. Alva was three times as old as her daughter Rose 
Five years from now Mrs. Alva will be 5 years less than twice as old 
as Rose. How old is each now? 




Answer : 



164 
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PERFORMANCE OBJECTIVE VI-7 



Solve a systeij^ of liaear inequalities graphically. 



Solve ^wrr^.systo^m of inequalities graphically 

<% 

a) X + y > 6 . 

. ' ■ 

, y - X > -8 

Answer : ^ 

b) X + y < 5 ; • , 
2y X > -8 

F Answer : ' , ^ ' ' 



c) X < -4 

' X - 2y > -2 
Answer : 

d) y > -6 

2y +2 < -X 
Answer: . 




PEREORMANCE OBJECTIVE VI -8 




f Solve linear programmingN problems. 



Solve each problein% ^ 

A regional park coimnission hopes to build campsites in two locations, 

At one location in^the mountains, each campsite costs $750.00 and requires" 
36 



man-hours of :^^i^r. ' At the other location , nearer a major city, each 
campsite costs $1500.00 and requires 12 man-hours of labor. The qpm- 
mission can spend at moist $150,000**00 and use at most 4800 man-hours of 
labor in building the campsites. How many c^psites should be built at, 
each location in order to maximize tl\e number of sites available? ' 
Answer: 



b) An automobile assembly plant has a maximum production capacity of 1200 

cars per day. The sales force predicts it can sell at most 600 Cloudstars 
and 800 Dachsundsper day. The profit for a Cloudstar is $650.00 and the 
prof it 'for a Dachsund is $500.00. How many of each car should be produced 
in order to make the greatest profit? 

« 

Answer: 

* ■% 
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PERFORMANCE OBJECTIVE VI-8 (continued) 



Solve linear programminqj problems^ 



c) A student gets a job in a Tastee-Freez stand. Each day he has 80 units 
of milk, 70 lanits of ice cream^ and 30 units of syrup* The specialty of 
the house is the "Last Stand" which consists of 2 units of milk, 3 units 

. / ■ < ^ 

of ice cream and 1 unit of syrup. Another speciality, the "Vanilla 
Plains'," consists of 2 units of milk, 1 unit of ice cream, and 1 unit of 

■ V . 

syrup. The "Last Stand" sells for $.80 and the "Vanilla Plains" sells 

for $,50. How many sales of each would be most profitable? 

Answer: 



d) Each week the McKay Trucking Co. needs at least 650 gallons of diesel 

fuel, 324 gallons of gasoline^ and 48 gallons of oil to keep its fleet of 
truck^in operation. Pacific Petroleum Co. can deliver 130 gallons of 
diesel fuel, 36 gallons of gasoline, and 4 gallojis of oil for a wholesale 
rate of $60.00. A similar plan costing^ $75. 00 is available from Overseas 
Oil .Company for 65 gallons of diesel fuel, 54 gallons of gas, and 12 
gallons of oil. How Many standing orders should the McKay Co. place with 
each firm in order to meet its petroleum needs at the' smallest cost? 
Answer : ^ 
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Answers 



VI- 1 



UNIT VI - SYSTEMS OF OPEN SENimiES 

VI-2 (continued) 



a) 

b) 

c) 
d) 



intersecting 
parallel 
coinciding 
B 



VI-2 



a) 



L) B- 

2) A 

3) C 



b) 
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X- 






























/ 














* 
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VI-3 



a) r = 0 
s = 5 

b) 0 

c) y = 3 
X = 3 

d) {All X, y such that -x + 2y = 6} 



VI -4 



a) p = 

q = 

b) r = 
s 

c) a = 
b = 

d) p = 

q = 



1 

0 

.1 

-3 

8 

-7 

4 

2 
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a) . X = -1 

y = -3 

b) p = 3 

q = -2" 

c) X = 4 
Y = -2 

d) 0 
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UNIT VI - SYSTEMS CXF OPEN SENTENCES 



VI-6 



a) A cucvunber cost $1.39| 

b) Original number is 49. 



VI-7 



a) 



• b) 




c) Canoeist could paddle 10— mph 

2 

ii still water f 

d) Mrs. Alva is 44. 
Rose is 22. 
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c) 











1 J 
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M- 










r 
























































































































































< 






































1 


V 






y 







a) Let. X = number of campsites in 
the mountains * 

y = number of qrampsites 
near the cxty 

X ^ 0 

, y > 0 . 
750x + 1500y 150,000 

36x + 12y '< 4800 

They should build 120 campsites 
in the mountains and 40 near 
J^the city. 
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UNIT VI • SYSTEMS OF OPEN SEKTENCES 



Answers (continued) 



VI-8 (continued) 

b) Let X ^/number of Cloudstars 
produced each day 
y =^numbeir/of Dachsvinds 
>ro^irciBd each day 



c) Let X = the nuiaber of "Lafet 
Stands" 

y = the niimber of "Vanilla 
Plains" 



(1) 


X 




600 


(i) 


X ^ 0 


(2) 


y 




800 














(2) 


y ^ 0 


(3) 


X 




y < 1200 














' (3) 


2x + 2y S 80 


(4) 


X 


> 














(4) 


3x + y ^ 70 


(5) 


y 




0 







To maximize profit, 600 
of each car should be 
built each day* 



(5) X + y,5 30 

He should sell 20 "Last 
Stands" and 10 "Vanilla 




erJc 
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UNIT VI - SYSTEMS OF OPEN SENTENCES 



Answers (continued) 
VI»8' (continued) 
d) 



X = niaiiOseriiCii orders from 
ific Petroiem 

Let y = mamber of orders f rgsm 
Overseas ^il 

(1) X 5 0 

{2) y ^ 0 . 

(3) 130x ^ 65y > 560 

(4) 36x 4^ 54y > 324 
<5) 4x ^ I2y ^48 

To meet their needs at the 
smallest cost, McKay Trucking 
Co. should place 3 standing 
oxders with Pacific 
Petroleum Co. and 4 with 
Overseas Oil Co. 
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UNIT VII - POLYNCMIALS 



PURPOSE 

This unit introducers the students to higher-order, non-linear relations. It 
is one of three interrelated units which concentrates on positive integral 
exponents. Students apply the laws of exponents to simplify polynomial 
expressions* 

OVERVIEW 

Students are . introduced to the basic terminology of polynomials. The concept 
of combining similar terms is expanded to include the addition and sub- 
traction of polynomials. The laws of exponents are comb iiieT*^?ii:h the addition 
and subtraction properties, to simplify polynomial expressions. Some basic 
applications of polynomials arp investigated through the solution of open 
sentences and word problems . 

SUGGESTICSJS TO THE TEACHER 

Instructional Days: 16-19 

Minimal Course Objectives: #1-12, 16-19 

Average Course Objectives: #1-14, 16-19, 21, 22 ^ ^ 

Maximal Course Objectives: ALL 

Due to the length of this unit, it is suggested that at least two tests be 
given. 

Although many books discuss special products in relation to factoring, they 
are included ^s_part of the multiplication objectives in this unit. 

The FOIL method (First, Outer, I^nner, Last) may be introduced as a procedure 
for multiplying two binomials. 

Objectives containing the phrase '•by inspection" are intended to require 
students to simplify expressions quickly without paper and peni^il. 

Some teachers feel that this unit is the most appropriate place to introduce 
2;ero and negative exponents. 

Advanced students should be exposed to the most difficult exercises through- 
out this unit. 

VOGABUURY ' " 

binomial increasing order / 

decreasing order monomial 

degree of a monomial in a variable polynomial 
degree of a monomial simple form 

degree of a polynomial trinomial 
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UNIT VII - POLYNOMIALS 

i ■ « 
ENTERING PERFORMANCE OBJECTIVES 



1. 


Simplify arithmetic expressions containing exponents. 


2. 


Add, subtract, multiply, and divide integers. 




3- 


Compute long division, problems. 




4. 


Compute three place multiplication problems. 




5. 


Simplify expressions using the. distributive property. 


6/ 


Combine similar terms. 




7. 


Solve equations. 





Assessment Tasks 

1. Simplify each of the following expressions: 



a; 


4 • 3^ • 4^ • 3^ 


a) 


b) 


25 


b) 


c) 


52 + 92 


c) 


d) 


isf 25 - llO 


d) 


a) 


4 + (-6) + (-7) 


a) 




814 + (-857) + 311 b) 


c) 


. 1.033 + (-0.1) + 


(-10.066) c) 


d) 


l\ + (-2|) 


d) 


e) 


1 

308 - 684 1 

1 


e) 


f) 


-177 - -643 




g) 


-20.5 - 856.175 


g) 


h) 


1 2 


h) 


i) 


(96) (-65) 


i) 


j) 


(-1.3) (-3. 5) 


. . j) 


k) 


(-56) (-79) 


k) 


4) 


(-3|)(2^) 


1) 


m) 


(-208) r (-16) 


m) 



UNIT VII - POLYNOMIALS 



ENTERING PERFORMANCE OBJECTIVES 
Assessment Tasks (continued) 



2. 



(continued) 

n) 21.707 T (-.07) 

o) (-6240) T 65 



(-l|) - (-4> 



58y21,808 




. 592 
x795 



a) 



b) 



g) 



c) 



6. 



Sinq)llfy each of th^following expressions 

a) 7(x + 4 - 6y) 

b) -5(3x - 9 + 7y) 
.,c) 8(9x + 5y - 8) 
d) -1(2x2 - 3x - 9) 
Combine similar terms. 

a) 23 + 5t -f 7y + t + y,+ 27 

b) 6x^ + 3x3 -1+4x^-2x3+5 

■s 

c) 5m3 - 6ra2 + 4m - 6m3 + brn^ - 5m 
^d) 2x2 _ 6x - 15 - 11x2 _ 6 

il. Solve each of the following equations: 

a) 7(y + 2) + 4(y - 1) + 12 = 0 

b) 3(8n 5) - 3(1 - n) = 9 

c) 2 - 7,(m - 1) = 3(m - 2) - 5 (m + 3). 

d) 6(2x + 1) - 3(4x - 3) - (6x + 10) ^ 

-(4x - 3) + 3 viI-4 



n) 

o) 

?)• 

a) 

b) 

^) 
d) 

728 

x238 



17. 



a) 
b) 

^> 
d) 

a) 
b) 
c) 
d) 

a) 
b) 
• c) 

d) 



ENTERING PERFORMANCE OBJECTIVES 
Answers 

1. a) ■ .518A 
b) 4 

,c) 106 

d) 32 , 

2. a) ^,9 

b) 268 

c) -9.a33 . 

e) ■ -376. 

£.) 466 , 

g) -876.675 

i> -6240 

j) 4.55 

k) 4424 

.1) -9 

in) 13 

n) -310.1 

o) -96 
1 

3. a) 376 . 

b) 834 

8 

c) 57328 

d) 305 



i 

- POLYNOMIALS 



' 4. 


a)' 


235,669 






^) 


470,640 






c) 


173,264 






d) 


152,516 . 




5. 


a) 


7x + 28 - 


42y 




b) 


-15x + 45 


- 35y 




c) 


72x + 40y 


- 64 






-2x2 + 3x 


+ 9 


6. 


a) 


6t' + 8y + 


50 


^ 


b) 


lOx^ + x-^ 


+ 4 




c) 


- m 






d) 


-9x2 _j. X . 


' 21 


7. 


a) 


\ = -2 , 






b) 


n = 1 






c) 


m = 6 












d) 


X - -i 








2 
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' • UNIT VXI - POLYNCmALS - 

PERFORMANCE OBJECTIVES 

1. Classify a poljmomial according to t|Ke number of terxas: monomial, binomial, 
trinomial* (II) . 

2. ' State the degree of a monomial. (II) 

3. State the degree of a polynomial. (II) 

4. Arrange a polyiiomial in increasing or decreasing order* 

5. Add pol3momials« (II) v 

6. Subtract polynomials. (II) , 

7. Multiply a monomial by a monomial. (II) 

8» Determine the power of a product. >j(Il) , 

9. Sinq>lify expressions involving powers of products, multiplicatibn of 
monomials, and combining similar terms. (II) 

10. Multiply a polynomial by a monomial. (II) 

11. Multiply two binomials. (II) 

12. Multiply two binomials of the form (a + b) (a - b)' by inspection. 

13. Find the square of a binomial by inspection. (II) \ 

14. Multiply a trinomial by a binomial. (II) 

15. >fexltiply two polynomials each containing at least three terms. (II) 

16. Solve open sentences involving operations with polynomials. (HI) 

17. Divide a monomial by a monomial. (II) 

18. Divide a polynomial by a monomial. (II) 

* 19. Simplify expressions that involve dividing by a monomial and combining 
similar terms. (II) 

20. Simplify expressions involving zero and negative exponents. (II) 

21. Divide a polynomial by a polynomial. (II) 

22. Solve word problems involving polynomials. (Ill) 

^76 



Minimal Average 
#1 - 12, 16 - 19 #1 - 14, 16 - 19, 21, 22 
KEY SKILLS FOR END- OF- COURSE TESTING 

15. / Add and subtract polynomials. 

16. Multiply polynomials • 

17. Divide polynomials. 

18k Solve linear equations involving polynomials 

i 



I 
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'unit VII - JOLYN&MMLS 



CROSS RsiERENCES 

TEXTS (BY AUTHOR) 



Objective 


et al 
• (1976) 


Dolciauii 
et al 
(1978) 


*P Q O 

et al 
(1979) 


Jacobs 
(1974) 


Keedy 
et al 
(1978) 


Pavne - 
et aL 
(1977) 


Sobel 
♦Banks 
(1977) 


\ 

Travers 
et al 

(1977) 


• . 1 


116-118' 

• 


292-293 


148 




140-141 


HQ-Ill 


293 


200-201 


2 


' 116-118 


294 


148 


296'" 


138-140 
293-295 


0 




. 


197 


3 


116-118 


295 


148-150 


296 


138-140 
293-295 





293 


ZOO-201. 


4 




296 


149-150 




138-140 
294-295 





J 






0 

5 


116-118, 


295 


151-152 


286 


142-143 
298-300^' 


270-271 


289-291 


208-211 


\. 6 


116-118 


295 


153-155 


288* 


14^-147 


270-271 


289-291 


212-214 


* ' '7 


120-121 


298 


j^6-157 


292 


148-150 


'221 


83-86 




8 ■ 


122-123 


298- . 


159-161 


244-245 


89-91 , 


224 


389-391 


363-365 


9 


122-123 


298 


160-161 





— 




95 




10 


124-126 


299-301 


162-163 


292-295 


1^8-151 
156-157 


274 





215 216 


11 . 


128-130 
165-166 


303-305 


164-166 


295 ^ 


i / Q TCI 

148-151 

301-303 

156-157 


275^ 277 


292-295 


217,222 


12 


156-159 


305 


171 


295 


301-303 

159-1/.? _ 


283-284 


' 305-307 


217 222 


1-3 


1^0-162 


304 • 


167-171 


295 


301-303 
159-1^2 


280-281 


308-309 


221-22-2 


14 


130 


305 




295 


132-154 






217 t 


15 


130 






295 


152-154 






218 


16 


118-119 
125,126 


305 


^ « 


491-493 

i 


313-314 


310-311 
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, ■ UNIT VII * POLYNOHULS 
CROSS REFERENCES " . v' . * 



■ TEXTS (BY AUTHOR) * 



Ohjective 


Dolci^uil 
et al< 
{197&) 


Dolciani 
at 

(1978^ 


y^Ci S t" AT* 

et al ' 
.(4979), 


(1974) 


Keedy ^ 
et' al 
<1978)r 


Payne 
et al 
(1^77) 


®Sobei' i 
(1977) 


Travels 
et al^ 

(1977) 




145-147 


339-340^ 


241-243 


245,425 


352-355 


227-229 


91-93 






t - f 
|,51-153 


339-*340 


< 




.352-355 


' 227-229 


335-336 


348-351 


\ • * 

19 


153 


342-344 


.259-261 


461 






1 




. 20 . 


148-149 


349-^352 




238-239 


n 

8^7 ' 


> 

230 

> 


387-391 


359-362 


•21 " 


220-222 


342-344 


254-255 


' ■> 
4 ' 


352-355 


30&-308 


337-34I) 


.35.2-356 


■ ^ \ 


, 131-133 
125-126 


324-329 


' 172-177 
2Z3-228 


5 ^ 




311, 




356-357 



UNIT VII - POIfYNOMlALS 



CROSS REFERENCES 

TEXTS (BY AUTHOR) 



Objectives 


et al 
Part I - '77 


• ^t al 
Part n -'77 


Jacobs . 
(Part I) 
(1976) 


Jacobs 
(Paurt II 
(1976) 


Johnson 

(p|Jt4) 

(1977) 


Johnson 

(p|?t4i) 

(1977) 


1 • 


316-317 


68-69 
\ — d — p — 




189 






2 




• 




215 


169 


169 ■ 


3 


3.18-319 


128 


> 


215 ■. 


L69 


169 


.4 


318-319 


68-69 


~ ^ ^ 4 


1^9-190 
a 


134 


134 


5 

k e 


323-328 


70 73 


439 

.443-444 


192-194 




135-136 


6 


330-336 


74-77 ' 


439 

445-446 


192-194 




135-136 


. 7 


346-349 


79-82 


447 


186-188 




148 


. 8 


350-351 


79-82 




130-132. 


148 


148 




348-353 


79-82 




130-132 

—f — ■ 


151* 


151 


10 


352-355 


84-85 





* ^ M M 


151 


151 


u 


356-359 


86-91 


449 


195-198' 


152-157 


152-157 


I 12 ^ 


360-362 


• 






152-157 


152-157 


13 


360-362- 








155 ' 


155 


14 • 


,356-359 


. 86-88 


449 ^ 


196, 198 


157 


157 


15 


358 


90-91 


5 , , , 


198 


158 ^ 


158 


16 


354 


" 76 , 85 


\ 


426-440 


159 


159 " ' 
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CRQSS REFERENCES 



UNIT VII - POLYNOMIALS 

I 



TEXTS (BY AUTHOR) 



Objectives 


"'Senhplin. 
et al 

Paxt I - '77 


Unhjlm 
Part H -'77 


Jacobs 
(Part 1} 
(1976) 


(Part II) 
(1976) 


Jolinson 

<P^*i) 
(1977) K 


Johnson 

(Part^il) 
(1977) 


17 


368-370' 


98-lQO 


451 


187- 1-88 


162 


162 

"l • 


18 


3^1-373 


101-104 
f 




199 


167 


167" 


■ 19 






- - - 


« * - ^ * 


167 


167 


.20 










240 


240 


21 


374-376 

\ 


101-104 


451 


203-206 


169-173 


169-173 


22 


354 

359 
362 


72-73,103- 
77,88,104 


J 


444-446 
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"PERFORMANCE OBJECTIVE VI-I- 1 



Classify a poIync3ftial according to the number of terms; monomial, bino^al, 



or trinomial. 



Identify each jK)lyftopial as a monomial, binomial, or a trinomial 



a) .3r^s ^ 15 



"Answer 



b) -.2xy + y^ 



Answer 



c) 4x5x^2"* 



i 




J^swer 



1 




PERFORMANCE OBJECTIVE VI 1-2 



State the degree of a nK)nomial« 

fi 

■ — ^ — . — ■ , . ,. » ^ 

a) State the degree of -3x^y^ 
Answer 

b) State the degree of 5x^y. 
* Answer ' 

c) state the degree of llx^yz 
Answer ^ 

d) The .degree of -5x y .z is: 

* * ^ 
. A. 9 

B. 5 

C. 14 

D. 10 

Answer 



PERFORMANCE OBJECTIVE VII -3 

■~ — "~ rr^. 

state the degree of a polynomial- j 



1. State tl^e degree of each of the following: 

a) 4x^yz + 7x^2 + 13x^y^2^;H 17x^y 

m 

Answer ^ 



b) Sx^yz"* + 7x^y2 + 8xy^ + 9x^y^2^ 
Answer 

c) 6x^y^z^ + 9xyz^ + llx**y'*2^ + Qx^yz. 



Answer 



4 

d) 7y^x^2 + 15z^y^x^+ llx^z.^y + 92xy 



- . Answer 



e)" The degree of -ISx^z^ + 75x^y^z + 15xy^ 

C. 19 - 

' D.. il ' 

Answer , 



V 



\ 



VII-14 



ESRFORMANCE OBJECTIVE WII-4 



Arrange a polynomial in increasing or decreasing order. 



a) . Arrange the following polynomial in decreasing order of the degree 

5 2 



4xy^z + 7x^z ' -f Ux^A^^z -l- l*7x^y 



Answer 



b) Arrange the following polynomial in increasing^ order of the degree 
y: Sx^y^z** + 7x^yz + Sxy^z + 9x^y^2^ 
Answer 

a) Arrange\ the following polynomial in decreasing order -of the degree 
9xyz + l\Lx^yz^ + 7x^y^z^ + 15x^y^z^ 
Answer 



d) Arrange ti\e following polynomial in increasing order of the degree 
Sx^yz^ + 13x^2 + la^y^^ + llx'*yz. 
■Answer 




A ... 
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PERFORMANCE OBJECTIVE VII-5 



Add polynomials. 



Simplify: 

a) ix + 5) + (4x - 7) + (5x - 8) 
Answer 



b) (8x^ - 40x^ + 50x) + '(-20x^ lOx - 125) 



Answer 



c) . (5x - y + z) + (3x - 8 - y) + {3y + 7) 



Answer 



d) (y^ + 4y + 6) + (y^ 



^swer ^ 



4y - 12) + (2y 6 - yf) 



» 



ERIC 
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PERFORMANCE OBJECTIVE Vli-6 




Simplify: . 

a) (5a - 6b + c) - {3a b - c) 
Answer 



b) (8ab - Sax) - (9ax + llab) 



Answer 



c) (a^ - a + 4) - (5 + 2a - a^) 



Answeri 



2% ^ 



d) (3a^ + 5ab - 7h^) - (Sob - a^ - b^) 



Answer 



ERIC 
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PERFORMANCE OBJECTIVE VII-7 



Multiply a monomial by a labnomial. 



Find.l^.the product of each pair of monomial 

a) Caa"*) (5a^) Answer 

b) ^ (-3in^n) {7inn^) Answer 

c) {2ax^y) (-5a'*xy^) Answer 

d) (~3a) (-aa^b), (-a^b^) Answer 



'f . e,) ia"^) (a") Answer 



1 S.S 
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PERFORMANCE OBJECTIVE VI I -8 



Determine the power of a product. 



Simplify: 
a) {3a^)^ 



Answer 



^^2. 3 



b) {-5m^n^) 



Answer 



Answer 



d) (2b'*c^)^ 



Answer 



^ Answer 



7 



simplify expressions involving pQ\i^ers of* products, multiplication 
monomials 9 and comblipiiig similar terms 

— ■ — ) ^ h 1 ^ 

Simplify; • ^ ' ^ 1 



Answer \ • 

— ■ ■ — " — V — , . 

■ . *. 

h) {3u) (u^v)^ +H2u)^ M^v^) 



Answer 



c) (-ey^z^i^ (2yz) (3yz^)^ '(-2;^^z) 

Answer ' " 

f 

d) (5m^n)^ {3m^) - (3m^)* {2m^n^) 

• 

Answer 



vii-2b 



PERFORMANCE OBJECTIVE VII-10. 




Simplify: 

a) 7x^(x^ ' 2x^ + 11) 



Answer 



b) 4x(5 - X - lOx^) 



Answer 



c) -2abc(5a + 2b - 3c + 8) 



Answer 



d) 2xy (3x^- - 8xy + 5y^) 



{ 



Answer 



/ 



/ 




PERFORMANCE OBJECTIVE VII-Il 



Multiply two binomials. 



• ^ L 



Simplify: 
. a) {3x +• 4) (2x + 5) 



' Answer 



b) (2x - 7) (x - 8) 
j^swer _ 



C) (3x - 2)' (2x = 3) 

■s 

Answer . . - ' _ . 
d) (-2X + 3) (3x - 2) 
' * Answer \ \ 



l9p 
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PERFORMANCE OBJECTIVE VII-12 ' ^ ' 

Multiply two binomials of the form (a + b) (a - b) bs^ inspection. 

I • ^ - ' L 



Find the product of the following binomials fay insgection: 
a) (3x + 2) (3x - 2) 



Answer 



b)" {y^ - 5) {^^ + 5) 



Answer 



) 




4 



C) {W - X) {W + x) /» 

Answe? 

t ^ 

d). (5x + |) (5x -*|) ' 
Answer 



✓ 



if 



/ 



< « 

VII-23 



V 
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perporMance objective VII-13 




1. 



jPind, the square of the * following binOTiials'by iuspectipn: 
a) (X + 3)^ ^ ^ 
Answer 



b) (2x - 3f 
Answer ( 



2 3 ^ 

c) (5w + 6t )• 



Answer 



3 . 2 



d) (xy - w v) 



Answer 



r 




ERIC 
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PERPOSMANCE OBJECTIVE 711-14 



Multiply a trinc»ial/6y a bincmial. 




Find each pirodudti 
• . . a) mf + 5m - 6 



2ia + 1 



Answer 



b) 5x^ - 6x + 7 

' 3?c - 1 ^' 



Answer 



c) .(3c^ -0+5) (G^ - 1) 



Answer 



d) (x^ + 2xy + y^) Cx + y) 




Answer 



ERIC 
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I 

I 

I 

I 

i V 



; ■S5v;::.-^->'\'^'Vk:'-^:v'-1-' ^-^'^^M^^^^^^^^^ '0k^M::^-^-'f^%-^^^^^^ 
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P^aiFORMANCE OBJECTIVSi.VII- 15 



• 4 



Multiply two polynomials each containing at lea^t S^terxas, 



Simplify the following: 



a) (x^ + 3x ~ 2) (x^ - 5x + 3) 



Answer 



' i b> {2x^'- X -f 7) (3x^ + 2x - 5) 




Answer 



) {3x^ + 2xy - y^) (2x^ - 3xy ^ 5y^) 



dy + 2b -h t:) (2a + 3b - c) 

iwer- 




V 



\ 



i96 



ERIC 



.PERFORMANCE OBJECTIVE VII-i6 



* Solve open sentences Involving operations with polynosdals. 



Solve the following open sentences: 

a) -10(3 - 4n) - 7<5n + 3) « -51 
Answer 

b) 6k - 5 (3k +2) = 5(k - 1) - 8 ^ 



Answer 



c) 3(x - 2) + 4(x + 6) = 3{k + 14) ^ 2 



Answer 



d) 4(2m + 5) - 2(5 r 6iR ) < 12 - 3 (10 - 8m) 
Answer 



V 



s * 
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PEKFORMANCE CBJECTIVE VII-17 



Divide a loonomial oDnomial , 



Siaiplify: 
a) 42x^y^w 



Answer 



B) 35aVc^ 
-5ab^c 

Answer 



c) 36in n 
45m^n 



Answer 



e) 



Answer 



m 



n 



Answer 



r 



19^ 



VII-28 



ERIC 



»E5iPORMANCE OBJECTIVE VII-IS 



Divide a polynomial, by a morioinial. 



Answer 



5 , , 3 2 2 

b) ax y / - bxy ^ ^ .Y 



1 



Answer 



1. Simplify: 



a) ~9a^b + ISab^ - 21ab 
-3ab 



Answer 




PERFORMANCE \OBJEGTIVS Vll-^ig 



't ■ ! 

Sin^lify expressions that 'involve dividing by a 



mdlicsmial ai^ cornicing similar terms 

i — ^ — ^ 



Simplify: \ 

* 19 pq^'\ -3p^q 

^ > ■ \ . 
Ansv^r 



b) 25v^ - 15v^ + 30y ^ 8y° - 3y ^ 

-Sy ' y' 

• / • . 

Answer 



» * 



c) 40cd^ - 32c^d + 24c^d^ _^ 24c^d - 12c^d' ^ 
-8cd 3c2d 

Answer - 

Answer ( ^ 



'J 



\ 



VII-30 



V 



ERFORMANCE OBJECTIVE VII-20 




Simplify: 



£- 9 "5 "2 

-5x y w 



-75k y 



b) 



Answer 



^-2 2 0 

3 X y 
Answer 



c) 



2 0 . 

X" y 2 



Answer 



d) {x^y^2^') 



Ajiswer 



i) a 



Answer 



VII-31 J 



PERFORMANCE OBJECTIVE VII-21 



•Divide ^ polynomial by a polyocanial . 



Simplify: 



-4' \ 



x-" - 12x + 25 

« 

7 



\ 



b) X + y ) 2x^ + 3xy + y^ 



c) 



' 3 3 

X - y 



X ^ y 



Answer 



A) 



1 



d) 



lOx + 7.-^jl9x 
2x - 1 . 

Answer 



ERIC 
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PERPOSMANCE OBJECTIVE VI2r22 

j ' TT—^ :; ■■ --^^ 1 

j Solve word problems involving polync^als. 

I : . ■ 



Solve each problem. Show all vrork, 

a) The squares of two cfor^s^cutive integers differ by 7S^ Find the 
\ integers^ 
Answer 



ij) A rectangular pool is 5 feet longer than it is w^-de* If a concrete 
walk 2 feet wide is placed around the pool, the area covered by the 
pool the walk is 156 square feet greater than the area covered 
by the popl alone. JJhat are the dimensions of the pool? (Hint; a 

V 

sketch may help.) - , \ 

Answer 



c) A square^and a rectangle have the same area. The length of the 

rectangle is thi^e inches ii©re than a side of the- square/ ,The width 
of the rectangle^is 2 inches less than a Eside of the square. Find 
the side of the square. (Hint: a sketch may. help.) 

4 

Answer 



d) A rectangular piece of glass, whose dimensions are 17 cm by 12 cm, 

must be trimmed by cutting an equal amount from the length anS width, 
so that xts area is 104 cm . How much must be cut from the length 
and width? 

Answer ' . , ; 

VII'33 
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UNIT VII - POLYNOMIALS , 



Answers 



Vll-1 



a)' binomial* ' 



' - h) 

c) 
d) 

"a) 
b) 
c) 

. d) 



trinomial 

monomial' 
♦ ■ 

trinomial 



VII-3 



a) 

c) 
d) 
e) 



4 
9 
d 

m 

9 

8 

« 

11 
12 



VII'4 



b) 



d) 



17x^7 4x7^2 

Sx^y^z'' + 8xy'*z 
dlx^yz^ + 7x2y2z3 
ISx^y^z^ + 9xyz 
2x2y,^z2 + Sx^yz^ + 
llx'*yz + 13x^z 



VII-5 • 
a 

* , . 

c 

■ , d 
VII-6 

a 

■■ .b 
VII-7 



VII-8 



lOx - 10 

- * ' ■ t 

8x + y - 1 

■ + 2y 

2a - 7b .+ 2c 
-3ab " 14ax 
2a2 - 3a - 1 
4a2 + 2ab - 6h'^ 



6- 



10a 

-21ia?n3 

-lOa^xV^ 

-ea^b^ 
m + n 



27a^ 



-125in^2n^ 
9a6b8 



mn, n 
a b 



VII-3A 



Answers (continued) 



UNIT VII - POianiOMIALS . 



a) 15xV. " - • a). ,2m3 + Um^ * Im- - 6. 

-u^v^ ' • ■ b) X5x3 - 23x2 + 27x - 7. 



V-10 






VII- 


is; 


*.* 




7x^ ' - 14x'** .+ 


77x2 . 


\ 


a) 


x"* .- 2x3 




20x - 4x2 . _ 4gjj3 ' ■ 




b) 


6x^ .+ x3 + 




-lO^^bc - 4ab2c 


+ 6abc2 - 


. 16abc 


c) 


6x^ - 5x^y 


> « ' ■ 


ex^y - 16x2y2 + 


lOxy^ 




d) 


2a2 + 7ab 


VTT-ll 

V X 4. XX 






VII- 


■16 




a)- 


6x2 ^ 23x + 20 






a) 


n ,0 


/ b) 
c) 


2x2 - 23x + 56 . 
6x2 - 13x + 6 




- 


b) 
c) 


— ^ k 




-5x2.+ 13x - 6 


m 




d) 


m > 7 


VII-12 






VII- 


•17 




a) 


9x2 _ 






a) 






- 25' 






b) 


-57a^G 

b^- 


c) 


2 2 


• 




c) 


4in 
5 


d) 


25x^ - 

49 


• 




d) 


9a2b2 


VII-13 








, e) 


m-n 

a 


a) 


3k^+ 6x + 9 










s b) 


4x2 _ i2x + 9 










c) 


25v^ + 60w2t3 


+ 36t^ 








' d) 


x2y'* - 2w3vxy 


+ w^v2 


VII-35 


m 





=2 + 19x 

. % • ■ 

'jisfK - 35 

J . 



.2 

4. , 




answers (ccmtinued) 

VII-18 ^ 

a)' 3a - 5b + 7 . 

rax /bjc _ ^ 
^ y 

c) 2 - 3a + lap- " 
V d) ' m 4- 6n - 4y 
VII-19 

'* a) 7p2q3 * 

*' b) 3y2 + 3y - 9 

, c) -9d + 12c - 3hd 
- d) . m'*n^ - 6ia^n^ 

^11-20 



a) 
b) 

d) 
e) 



X 



13 



.15y^w^ 



y 



'unit VII - POLYNCmALS 



. ;yii-22 



a) 


37, 38 


b). 


15'' X 20' 


c) 


Side =«> 6 


d)' 


4 cm 








"A' 




V 



7 



VII-21 



11 



X - 6 



a) X - 5 

b) 2x + y 

• c) x^ + xy + y' 

■? 

•'dT 5x - 7 



ERIC 
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UNIT VIIX - FACTCSING 



The concepts contained in this unit provide tHk students with a*£echnique 
for expressing "polynomials as indicated products* When polydbmials are 
written in this form,* the division pr^^rt^ of ^equality can *be used to* % • 
• simplify algebraic fractions and the zero produpt rule can be used to splve 
higher, order equations/ - ' ^ ■ - . — . . 

OVERVIEW ^ ' . ' . / 

y Algebraic factoring is introduced through a. review of the concept of pr^^me ' 
factorization. Various techniqtJes for factoring poj^jmoiaials are p^'et^^iited 
and applied ^t^ the solution of quadratic equatiox^s and word probl>exua'w^^f 

SUGGESTIONS HGTBE TEACHER V - . 

Instructional Days: 12-15 ' 
Minimal Course Objectives: 1-8 

Average Course Objectives: ALL * - \ 

Maxiiaal Course Objectives;^ ALL ( ^ - 

An alternative method for factoring quadratic trinomials is offered: 

^A trinomi^ of . the form ax^ + bx + c can be expressed as 
ax^ + rx -| sx + c where r + s = b and rs*" = ac» 

i ■ ■ ■ ...„'•.■ • ■ 

The trinomial 6x^ S- 19x - 7 can be written 6x^ - 2x + 21x. - V 

where -2 + 21 = 19 -2-21 = 6-7. = -42. J ' 

To complete the factoring, 6x2 _ 2x + 21x - 7'= 2x(3x -1) + '7(3x ^1) = 
(3x - 1) (2x + 7). ' * , . 

« 

The following procedure could be used for general factoring pf polynomials : 
1«* Check 'for common factors. 
, 2* Check for difference of squares. 

3, Check for a trinomial square. 

4. Factor as aj>^duct of sum§, a product of differences, or a 
product of a sum and a difference. 

* • 5. Check each factor to see whether it can be factored by one of the 
methods^in steps #2 - 4, *^ ; ' 



VIII-1 
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VdCABUURY . y 

- ^ 

binoiaial difference^ 
binomial sum 
coa^osite 
constant tertfi V 
0 cub i<^ equation * 
difference of, squates 
factbr 

'greatest comnop factor 
linear >term 



'a > 

. polynomial equations- 
prime factorisation 
prime i^a&er 
prqifuct ; ^ 

^ qu^ratie equatiqn 
quadratic term 
^trinomial square 

• zero product property 



A. 



\ 



VIII-2 ^ 

er|c 



UNIT VIII - FACTORING 



ENTERING PERFOKtfANCE OBJECTIVES ' H/ 

■ I. 

1. Identify prime and composite nuaiber^, ' 

2. Prime factor given whb^e nusob^irs. ' ^ 
3« Determine the greatest commoii f actc^r of t^o or mote wlple^ nun^ 



4. . Mixitiply a polynoqSal by a/ymonomi^l 

5. Multiply a'' binomial stun bj a binomial difference. ^ * 

6. Square a bi^nomial* - • ' 
1. Solve equations/ /■ ' ^ , \ 

■ ■ . ■. ■ • ■ ■ 

Assessdent Tasks , « / 

1. ^ a) Identify |feach of the following as being prime or" comport 

A. ^ -^17 / y . ' * . ;A. • 

', . * 

B. 2$i ' B . , ' 



C. 13 C. 

D. 48 • D. 

E. 57 . ^ ' ' E. 



b) Which of the following is a prime number? 
A. 0 ' 
' -B. 1 
' C. 19 

' • 87 

^ V Answer 



c) Which of the following is a composite nliinber? 

A. 5 • . 

B. 11 

C. 20 ' \ 
53 / 

"Answer VIII- 3 

209 ■' 



I3NIT VlTt - TAGfOilING 



ENTERING PE^FOBMANCE OBJECTIVES 
nt Titsli 



' Aase ssmept TAsks (continued) 

2.' a) • 2^ • 5 is the |>rime factor! ssatioa (?if ^^ich^of 
\ ^ . 

'^A. 3d * . *• 

. ,C. 1000 . * > 

D. None tlie above. 

Ans^r . * 



z 



/ b) The priBje factorization of ; 72 is: 

12 



ERIC 



4^ 



A. 2 - 


3- • 


B. 8 • 


9 


C. ' 2^. 




D, 2^ 


• 32 


Answer 





c) The prime factorization of 300 is: 
A. 2 ' 33 • S?^ • 
S^<^2^ . 22 w 5 * 

C. 22 ^ 3 52 

D. None of. the abov^. 
Answer 




■ M 

Prime factor each of the following numbers- 

> 



A. 


' 36 




A. 










B. 


54 


1 


B. 


C. 


84 




C. 


D. 


105 




D. 


E. 


140 




E. 


F. 


180 




F. 



VIlI-4 



\ 



the followlkg numbers? 




UNIT Viri - FACTORING 



ENTERING PERFORMANCE OBJECTIVES ' A 



- Assessment Tasks ISfontinued) ♦ ^ 

3« ' - Uhdt'is the g^eat^st coi&QK^n factor of 24 and 36? 

b) The greatest^bmaoi^'' factor of 12 ax^d. 16 is: 

' A. 2 ' ; ' ' \ 

B. 4 " ' * • ^ 

C. 6 ^ • * 

D. 8 
Answer 



ERIC 



c) What is the greatest coimiK>n factor of 15, 25, and* 30? 



Answer « 



■ d) The greatest co^paon factor of 30, 54, and 72 is: 

A. 6 

B. 9 

C. 12 

D. ■ 27 

Answer ^ 
4. Simplify .each of the following: 

a) -8x (3x2- - 5x - I) 

b) 2x3y. (-8x2y + llxy2) 

c) ' (a3 - 2a2 + ,2) 

d) 5s2t (2t2 - 3s2t2 + 6s2) 



5. a) (8x - 7y) (8x + 7y) a) ^ 

b) (xy + 9)(xy-9) -b) / 

c) (x + 3)(x-3) c) 

d) (3x-l)(3x + I) d) 



VlIl-5 



2U ^ 



V 



UNIT VIII - FACTORING 



ENTERING PEItFOSMANCE OBJHSTIVES 



Assessmept Tasks (continue^) 

6, a) Which of the following is the square of {7x + 83?)? 

A. 49x2 -f- 56xy * 64y2 ' ^ 

B. 49x2 '+ 56xy + 'B^y , ' 

t 

C. 49x2 +-.112xy + 64y,^ • . ^ / 

D. 49x^ 64y2 
Answer 



4 

c) 



d) 



b) Which of the following is the square of (9x -\4y)? 



A. 81x2 + 72xy - 16y2 

B. 81x2 - 72xy + 16y2 

C. 81x2 - 16y2 

D. 9x2 ^ X3xy +-16y2 
Answer 



V 



(3x - 1)2 
Answer 



(2x + 9)2 
Answer 



7. Solve each of the following equations: 
a) |-x + 6 = 0 

c) 5t 4- 9 - (3t + 1) .= 0 

d) 3(5x - 7) + 56 = 0 , 



a) 
b) 
c) 

d) ^: 



VIII-6. 



mil VIII, - FACTORING 



ENTEiaNG PERFORMANCE OBJECTIVES 



Answers 



1. • a) 



2. 



c) 

a) 

b) 
c) 
d) 



b) 
c) 
d) 



D. 
E. 

C 
C 

B 

D 

C 

A. 

B. 

C. 

n. 

E. 
F. 

12 
B 
5 
A 



— * 




compos iti 
cosmos ite 



22 

2 • 
22 

3 ' 

22 
22 



. 32 
33 

' 3'- 7 
5 • 7 

5-7 
32 . 5 

/ 



4. \a) 



5. 



6. 



7. 



d) 

a) 
b) 
c) 

a) 
b) 
c) 
d) 

a)' 
b) 
c) 
d) 



V 



-24x3 4 40x2 + sx 



b). -I§x5y2 + 22'x4y3 



10s2t3 _ I3j4t3 + 30s4t 



64312 - 49y2 
x2y2 81 
x2 - 9 
9x2 - I 

C 

B. - 

9x2 - 6x + 1 
4x2 + + 81 

X « -12 
X - 0 
t -4 
X = -3 



r 
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♦ • • mil VIII - FACTORING 

PERFORM^CE OBJECTIVES % , 

1; Determine *^th,e GCF of tWo^r laore monomials with integral coefficients, 
Factor a polynomial by isolating the greatest common^actor* j 

3. Factor a puolynomial that is the difference of two perfect squar^s^ 

4, Facto^r a trinomial that is the- sqS^re of a binomial. 

2 



5. Factor a ttitiomial of the f omLjs;^ 4- bx + c 

' 2 

6. "F^L or a trinranial of the^fo la ax^ + bx + c. 

*^ 

7. Factor a polynomial completely. # 

8. Solve equations by factoring, 

9. Solve word^ problems involving factoring. 

Mifliiaal Average \ 

#1 - 8 All 

KEY SKILLS FOR END'-OF- COURSE TESTING 

19. Factor polynomials completely. 

20. Solve equations by factoring. 

21. Solve word problems invoiving factoring. 

• • ^^^^ 

j' 



Maximal 



All 



\ 



21,4 

VIII-8 



CROSS INFERENCES 



UN A V^II - FACTORING 



TEXTS (BY AUTHOR) 



\ ■ 

Objective 


Dolciani 
et al 
(1976) 


Dolciani^ 
et al 
(1978) 


1 Foster 

et al'^ 


[jac»bs 
(1974) 


Keedy 
et al 
(1978) 


Payne 
et al 
(1977) 


Sobel 
' Bax))cp 
(1977) 


Travers 
et al 

(1977) 


1 


145-147 


30:?-308 


183-184 


290 


169 
305 


, 288-289 


295-297 


226-227 

4 

) 


2 


151-JL54 


312- 


185-186 


291 


169 
305 


288-289 


295-297 


226-228 


3 


156-159- 


313 


188-190 


307-308 
317 


185-187 
306 


292 


3(15-307 , 


229-232 




160-164 


313 


191-192 


300 


181-183 
309 


294-295 


308-310 


,233-236' 


5 


167-171 


315 


206-211 


303-306 


173-177 
310-31i 


298-299 


300-305 


237-241 


6 


172-174 


318 


212-214 


303-306' 


174-180 
310-311 


301-302 


311-313 


242-245 


7 


175-178 


319 


2-16-219 


31^:^015 

317 


186-188 i 
30^-311; 


304 


305-310 


242-245 


8 


180-185 


32^-322 


221-222 


491-493 


189-192 i 
434-436; 


310 ' 

• 


313-316 


250-252 


9. 


186-189 


324-325' 


223-228 




193-196 


311 ' 


313-317 


• 

250-252 



. 'Viii-g 



7 - 



C^OSS REFERENCES 



13KIT - factoring 

■ TE^ (BY AUTHOR) 



Qbj^tives 


D|nhjlat 
Part I - '77 


1 .V 

Part n -'V? 


(Paurt I) 


{fart 41) 


Johnson 




^84-386 ' , 


111-11-3 


a ^ M 


212-214 


178-182 ' 


2 


387-388 


114-116 


277-279 ^ 


^1%214 


180-182 


3 

• 


392-393 


140-141 




225-227 


211 


4 


394-398 


142-144 


•* p> « 


228-230 


212-213 


5 


399-402 


145-147 
149-151 
152-153 


... 


218-221 


188-192 


6 




154-135 




222-224 


192-194 


7 




156-157 




231-233 


194-197 


8 




232-235 


346-347 


429-431 


199-207 






234-235 









21 



6 

VIII-IO 



PERPORJANCE OBJECTIVE VIII- 1 



Determine t±iif greatost cossoon factor of two or more monotoial^ with ititegi;al 
coefficients, ' , ," ^ 



a) "fhe greatest commcm factor of the terms of the polynomial ^ - 

24x^ + CQsc'* - 108x^ " V ' ^ 



r . 

C. 12k* . . 

D. 12x^ ' 



E. x^ 



Answer 



\ State the greatest common factor of the terms of each polynomial: 



b) . -302:^ + 182^ - 24z^ 

/ • . • 

Answer ' ' C ^ ^ ^ 

c) llab + 23a2is^\-;^a^b' \ 
Answer 

I — " . ■ • •• 

Answer 



VIII-II 
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PERFORMANCE OBJECTIVE VI II -2 



Factors a polynomial by isolating the greatest coimnon factgr* 



a) Which of the following is the prime factor izatj.on of , 
50x?y^ - lOOx^y^ + 125x^y^? ' ' ^ • ' • 

A. 25x^y?.{2y^^ -,4x^ Sj^) ' , ' 

B. 25xy(2xy'* - 4x'*y + 5x^y^) 

C. 25(2x^y^ - 4x^y^ + 5xV^) ^ 

None of the above ^ 
Answer 

b) Determine the missing monomial factor given a polynomial facto 
s the product. . • 

1) (2x2 + 5x ■- 9)*= 24x5 + eOx** - 108x3. 



2) (Sz**- 32 + 4) = -30z5 + 18z3 - 24z2 . 

■ — 3) (11 + 23ab2 ~ 30aZb'*) = llab + 23a2b3 - 30a3b5. 

4) (5m3n2 + 4m2n - 3) = TSm^n ^ + eOmSn^ - 45m'»n 

i, 

c) Factor: 

1) + i8x^' ^ 24x 
Answer 

— — 

2) 72inn2 - 48mn 
Answer A 



3) + 9a2 + 7 a 
Answer ' 



VIXI-12 \ 



I' 
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PERFORMANbE OBJECTIVE VIII- 2 (continued) 



'1 



d) Factor: 

i)\ 24a*b + 36a*b + 18ab 

s 

Answer 



2) 6xVz^ +il4x^y^2. 4- 22x^yz 



2„2. 



Answer 



3) 5abc^^ - lOab^c . - 25a^bc 



Answer 



& 



ERIC 
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PERFORMANCE OBJECTIVE VI I I- 3 



Factor a polynomial th^t is the difference of two perfect squares, 



a) Identify the bincanials that are the difference of two perfect squares 

* 

by writing DS in the blank provided. {Write NOT if, it i^s not a 

» 

difference of squares.) 



1) - 9 



5) 6x - 36 



2) -9 + 4y 



6) -16y + 1 



5. 2 

3) m - n 



7) 



.4) - {X + 36) 



8) X - 16 



b) Factor: 



1.) X - 4 



Answer 



2) 49x )- 9 
Answer _ 
c) Factor: 

1) -4x^ + 1 
An^er _ 



2) 9x^ - 25y^ 



Answer 



d) Factor: 



2" 

1) y - 1 



Answer 



2) - 



Answer 



VIII- 14 
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PERFORMANCE OBJECTIVE VI II -4 





ich of these is factored incorrectly? 

A, + 4a + 4 = (a + 2) (a + 2) 

B. - 2x + 1 = (x + 1) (x + 1) 

C/ 4x^ - 12x + .9 = (2x -3)(2x -3). ^ 
D. 1 + 6y + 9y^ ^ (1 + 3y) {1 + 3y) 
Answer 



b) To be factorejr as the square of a binomial^ che missing term of 




m 



+ 4 must be:' 



C. 12x ' 



6x 

Answer 
c) Factor: 



1) + 2x 1 

Answer 



2) a + 2ab + b 



2 



Ajiswer 
d) Factor: 



1) 9 - 12x + 4x' 



Answer 



2) x^'^ +2x^ + 1 



ERIC 



Answer 
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PERFORMANCE pBJECTIVE VIII-5 



Factor a trincsaial&^of the form + bx + c, 



a) Which of the following have a coaaapn binoiaial factor? 
1* + 3x - 54 
2# x^ - 3x - 18 



f ' 



3, X 2 + 2x - 24 

A. (a) 1 and 2 . ^ 

B. (b) 2 and 3 

J 

e. (c) 1 aind 3 

D. (d) 1, 2, and 3 

t 

E. (e) None of the above , 
Answer . 

*b) What is the coranvon binomial factor of the following polynomials? 

X 2 - 7x + 12 . ■ 

x 2 - lOx^ +24 
X 2 + 5x - 36 , 
^A. {X + 4) 
, B. (X - 4) 
• C. (X - 2) 

D. (X - 6) 

E, None of the above 
Answer 

222 

m 
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PERFORMANCE OBJECTIVE VIII-5 (continued) 



c). Factor completely; 
I) ^3!^ + lOx + 24. 



J\nswQr 



2) + 14x + 40 



Answer 



d) Factor completely: 



1) - 5k - 36 



Answer 



2^ - 13x 4- 12 



Answer 



VIII 
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CTIVE VIII-6 



Factor a trinomial of the form ax* + hx + c. 



a) Which of the following 3 trinomialls h^ve a conaaon binomial factor? 



.1. 3x* - 16x - 12 



\ 



2. 6x^ - 23x - 18 

3, 6x^ + 5x - 6 

A. 1 and 2 

B. 1 and 3 

C. 2 and 3 

P. 1, 2; and 3 ^ 
E. None of the above 
Answer 



^Factor the following trinomials 
h) 6x^ + 19x + 10 



TVnswer 



c) 8x^ - 34x + 21 



Answer 



d) 20x + 7x - 6 



Answer 



V 
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PERFORMANCE OBJECTIVE VlII-7 



Factor a polynopial coiqpletely. 



Factor as completely as possible : 
a) ISx** - lOx^' - 25x? 



Answer 



■h) a^. - 256 



Answer 



c) ay"* - 15y^ - 27 



Answer 



d) TO* - 13in^ + 36 



Answer 



So.- 
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PERFORMANCE OBJECTIVE VII I- 8 



Solve eqxiations by factoring. 



a) The sum of the roots of the equation + 6x + 8 = 0 is: 
A. 6 

♦ 

D. -6 ■ . . 

Answer 



c) Solve by factoring; 

- 3x - 18 = 0 

Answer 



d) Solve by factorings 

6x^ - 15x 4- 6 = 0 
Answer 



e) Solve by factoring: 
4x^ - 9x = 0 
Answer 



2.26 



"vii:^-20 




t>) If tx +.2)(x - 3) = 0, which of these four concln|feions follows? 

A. (X .+ 2) = 0 and (x - 3) «= 0 

B . X = 2 and x = - 3 

C. x^ - X = -6 

D. Either (x t 2) = 0 or (x - 3) « 0 
' ■ Answer 



PESFO^IMASCE OBJECTIVE VI II -9 




a) In a school auditorium th^ number of seats ii^ each row is 3 fewer 
than the number of rows. How many seats are in each row if the 
auditorium seats 810 persons? 
Answer 



/ 



b) The Centerville Municipal Pool erasures 500 ^eet by^O feet. How 
wide must a concrete walk aroiuid ^^e pool be if the walk is to 
ijpver an area of 1000 square feet? / 

.«„^2zswer ^_ 

c) Find two consecutive integers such that their product is 72 less 
than twice the sqixare of the first integer* 

Answer ' 

d) A rectangular piece of sheet sietal is 12 cm wide and 17 cm long. ' 
An equal amount is to be cut from the length and width. How much 

must be cut off from the length and width to 't§?ive an area of 84 cm 

' ■ <^ 

Answer 



■A ' 



2o" 



? 
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UNIT VIIX - FACTORING 



Answers 
VIII-1 




VIII-2 



a) A 
b) 



c) 



1) X2x^ 
2) 

3) ab . ^, 

4) 15m'*n 

1) 3x{3x^ + 6x 4- 8) 

2) 24 inn (3n - 2) 

3) ^ a(17a^ + 9a +.7) 

1) 6ab(4a^ + 6a + 3) 

2) , 2x^yz(3xyz + 7y + Hz) 

3) 5abc(c - 2b - 5a) 



VIII- 3 



1) DS ■ 

2) DS 

4) NOT 

5) NOT 

6) DS . 

7) DS ■ 



8) DS 



a) 



1) (X + .2) (x - 2) 

2) (7x + 3) <7x ' 3) . 

1) (1 t 2x> (1 - 25C) 

2) (3x + 5y> <?x - 5y) 



f 

_ 3 

2) ^r? + m^) (n - m ) 



\ 
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UNIT VUI - FACTORING 



Answegs (continued) 



VIII-4 

a) B 

b) c ; 
c) 



d) 



1) (X + 1)' 

2) {a + b) 



1) (2k - 3.) 

2) (x^ + 1)^ 



VIII-5 

a) A 

b) B 



d) 



1) (x + 6) (x + 4) 



2) (x + 10) (x + 4) 



1) (x - 9) (x + 4) 



2) (X - 12) (X - 1) 



VIII-6 



a) A 



b) (3x + 2) {2x + 5) 



C) {4x -3) {2x -7) 



d) (4x + 3) {5x -2) 



VIII-7 



a) Sx'^ (x + 1) (3x - 5) 



b) (a**+ 16) (a^ + 4) {a + 2) (a 



- 2) 



ERIC 



VII3^ (continued) 

c) (ay* + 3) (y + 3) (y - 3) 

d) (in + 2) (m - 2) <m + 3) (m - 3) 
VIII'8 

a) D , 

b) D 

c) {-3, 6} , 

d) {|;2}' 

e) {-li 0, l|} 



if 



II-9 



a) There are 27 seata-?in each row 

b) The walk must be 5 feet wide 

c) The integers are 9 and 10 or 
-8 and -7 

d) Five cm must be cut from the length 
and width so that 84 cm^ are left. 
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UNIT IX - RATIONAL ALGEBRAIC EXPRESSIONS 



PURPOSE 



In this unit, tecjmiques for siitq>lifying and f actoriagri^lynoniial expressions 
are applied to al^braic fractions • Rational algebraic expressions and 
fractional equations are utilized in the solution of related word problems 

OVERVIEW / , ' * 

Siniplif ication of algebraic fractions and the basic operations with algebraic 
fractions are^ stressed. Solutions of fractional equations and word problems 
involving algebraic fractions are discussed. 




SUGGESTIONS TO THE TEACHER 

Instructional Days: 11-14 
Minimal Course Objectives: #^"3^ 10 
Average Course Objectives: #1-^, 10-12 
Maximal ^Course Objectives: ALL 

The parallel between the techniques '^r siK?)lifying arithmetic fractions and 
algebraic fractions should be stressed. 

VOCABULARY 



algebradc fraction 
complex fraction 
denominator 
extremes 

extraneous roots 
fractional equations 
lowest terms 



means 

mixed expressions 

nonrational 

numerator 

proportion 

ratio 

rational algebraic expression 
reciprocal 
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mSXT IX - HATIOMX. ALCSBMIC £KPRESSX(»{S 

ENTERING FERFOBMANCE OBJECTIVES 

1. Reduce arithmetic fractions. 

2. Multiply arithsaetic fractions. 

3. Divide arithmetic fractions. 

4. Change mixed numbers to iscprbper fractions. 

5. Change improper fractions to mixed numbers. 

6m, Add and subtract fractions with like denominators. 

7. Add and subtract fractions with unlike denominators, 

8. . Solve equations which equal zero. 



Assessment Tasks 



Simplify each fraction. 



a) 
b) 
c) 
d) 

« 

f) 
&) 
h) 
i) 
j) 



17 
34 

24 
36 

24 
32 

15 
45 

20 
32 

16 

18 

81 
20 

51 
95 

36. 
48 
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a) 
b) 
c) 
d) 
e) 
f ) 
g) 
h), 

i) 

J) 

231 



' UKIT £X - RATIONAL ALGEBRAIC EXPRESSIONS 

entering' PERFORMANCE OBJECTIVES 



Assessment Tasks (contijai^ed) 



2. 



3. 



a) 
b) 
c) 
d) 
a) 
b) 



1 


1 


8 ' 


3 


15 


1 


8 


2 




4 


4 


5 


4 


2 




• I3 



3^1 
1./ 

9 ■ 6 



c) 

dX . 

a) 

b) 





c) 




c) 




d). 


1.1 

133 ^ I3 


d) 


4. 


Change to improper fractions. 






a) 


4 


a) 




4 

b) 




b) 




c) 


^ •■ • 


c) 




d) 


izl 

4 


d) 


5. 


Change to a mixed nun±>er. 






a) 


14 
5 


a) 




b) 


35 
6 


b) 




c) 


37 
3 


c) 




. d) 


95 
17 


d) 
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UNIT IX - RATIOm ALGEBRAIC EXPRESSI(»IS 

- • . ^ ■ . .■' ■ ■ ■ *' ' • ' r 

ENTERIKG FERFOBsiANCE Ofi!f£CTIVES 



Assessment Tasks (continued) 



6. a) 

_ . A'. ' 

b) 



-X 



JL JL- 



5^5 



c)- _7. 11 
15 "* 15 

20 20 

7. a) 3 1 

. , 4 2 



b) 
c) 
d) 



^ + i 
5 ^ .9 

12 ^ 18 



2 

8 



3 
5 



a) + ,5x - 24 0 

^> 3x - 0 

c) x^ - X - 6 " 0 

d) - x(x + 3)(x - 4) = 0 



a) 
b) 

a) 
b) 
c) 
d) 



8k Solve each of the following equations : ^ 



a) 
b) 

d) 
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J 

ENTERING PERFOjimNCE OBJECTIVES 
Answers 



1. . a) 

4 

b) 



c) 

d) 
e) 
f) 
g) 

h) ^ ^ 7 „^ 1^ 

5 



i) 
j) 

2. a) 

1 - . b) 
. 1 c) 

3. a) 
b) 

d) 

4. a) 

b)- 

d) 



1 




5. 


a> 


4 ^ 


2 






5 


2 

3 ' 






b) 


5| 
6 


3 






cl 




4 










1 






























s 

8 
9 

2 


- 


6. 


a> 
b) 


1 

fir 

5 


3 






c) 


._4_ 


4' * 






15 


9 






d) 


L or 






- 








- 7. 


a) 




* \ 




> 


A 


f , 






b) 




1 








24 ' 






c) 


23 


15^ 








36 


16 






d) 


11 


11 


- 


\ ■ 

• * 




40 


10 




Q 

o« 


a; 




iior 






3 


S 




0} 










V' = 1 


ll or 










c 






X " 


lit or 


2 








"J 


J 






2 










7 










10 










26 










9 










14 










3 










35 










6 










51 










4 




•* 







45 



-8 or 



3 or 
0, -3 
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, .TOT IX - RATIONAL ALGEBRAIC EXPRESSIWS . 
PESI'bRMANCE OBJECTIVES . . 

1. Detenaine tdiich value (s) of a ^^aI:4-able loai&e the denominator o£ a given 
fraction equal to zero. (11^ 

■ * • ^ 

2, Simplify an algebrMc fraction. (II) ^ p 

3* Multiply algebraic fractious, (II) - ; ; 

4. Divide algebraic fractions. (II) ■ ■ ^- 

5. Simplify expressions containing both multiplication and division of 
algebraic fractions • (II) . 

6. Add (subtract) algebraic fractions wistlKlike denominators. (II) 

7. Add (subtract) algebraic fractions with unlike denominators. (II) 

8. Write a mixed expression as a single fraction. (II) 

9. Simplify a complex algebraic fraction. (IX) 

10* Solve open sentences with fractional coefficients. (Ill) 

11. Solve fractional jpquatlons. (Ill) . 

12. Solve word problems that involve the use of algebraic fractions. (HI) 

Minimal ^ Average Maximal 

#1,-7, 10 . #1 - 8, 10 - 12 All 

m SKILLS FeR END-OF-COUSSE TESTING 

, ■ . » 

22. Simplify an algebraic fraction. 

ft 

23. Multiply and divide algebraic fractions, ' 

24. Add arttkl sub tract algebraic fractions. • * 

25. Solve fractional equation|^." , , 
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UNIT IX - RATIOML ALGEBHAIC E3JPRSSSX€»IS 

CROSS REFERENCES 

TEXTS (BY AUTHOR) 



Objective 


et al 
(1376) 


Dolciani 
et al 
(1978) 


Forster 
et al 
(1979) 


Jacobs 
(1974) 


Keedy 
et al 
(1978) 


Payne 
et al 
(1977) 


bobel 
Batiks 
(1977) 


Travers 
et al 

.(1977) 


1 


197-200 


3 

347-348 


183-184 


200 ' 
420-421 


• ■ 


362-365 


331-334 

• 


370-372 


2 ' 


197-200 


346-348 


185-186 


197-203 
422-425 


325-330 


364-370 


331-334 


373-375 


3 


205-207 


353-357 


188-190 


204-209 
426-436 


325-330 


371-374 


340-343 

7 


376-378 


4 


208-210 


353-357 


191-192 


204-209 
437-442 


331-333 


374-^78 


340-343 


379-381 


5 • 


211-213. 


353-357 








375-377 


'340-343 


* * * 


6 


214-217 


358-360 


257-258 


210-213 
451-456 


334-340 


378-380 


. 344-347 


382-383 


' 7 


214-217 


360-364 


259-261 


218-225 
461-467 


340-351 


381-388 


348-353 


3S4-386 ' 


8 


218-219 


... 








> ^ " 


^53-358^ 




9 


210- . 






443-446 




389 


355-358 


"381 


10 


224-225 


371-374 


257-258 
264-265 




356-359 




359-363 




u 


226-227 


379=383 


270-27'l 




356-359 


394-396 


359-363 


388-391 


<12 


24r^-245 


375-378 

383-397 


272-288 




360 


i 397-405 


368-373 


394-397 
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UNIT. ^IX - RATIONAL ALGEBRAIC iXFEESSIONS 
CROSS REFERENCES ^ * 

TEXTS' (BY AUTHOR) 





• 

Objective 


Part n -•77 


Jacobs 
(Bart I) 
U976> 


" Jacobs 

<Part IXJ 
(1976) 


Jolmeon 
. et al 

(1977) 




' I < • 


162-163 


64-66 
420-422 


326-328 


m tm m» 




I*. • 

2 


167-169 


\ 

64-6S 
420-425 


329-331 


221-226 




3 


190-196 


67-69 
426- 28 


332-340 


227-228 




4 


197-206 


70-72 
432-434 


341-346 


227-228 


• 


\ 5 




72 








6 


212-217 * 


73-75 
• 429-431 


350-355 

•• 


229 




7 


218-227- 


76-79 


359-36« 


231-233 


* 


8 


229-231 , 


» f 








9 


197 ^ 


' 432-434 
'■ 


344-346 


233 
250 




10 












11 


236-239 




369^371 


244-246 » 
250-251 




12 


240-242 






246-249 
252-254 




* 

« 




« 
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PERFORM^CE OBJECmVE IX- 1 



Determine vhich valueCs) of a variable make the denominator of a given 
fraction equal to zero. 



T 



a) 




the values of the variable which make the denominator of the 

Kf3 equal zero. » 
x^- 5x'14 



The sum of these values is: 



A. -5 

B. 0 . ' 

C. 5 , ^ 

D. 7 

E. none of the above 



Answer 



Determine' the values of the variables which make the denominators of the 
following fractions equal zero. 



b) 2y^-j-10yf8 




i) n^-7n 



Answer 



Answer 



Answer 



• 

r • 



PERFORMANCE OBJECTTO IX- 2 



Simplify an algebraic fraction. 



a) Which of the following fractions have the same sissplest forts^ 

■ *. • . ♦ , 

1. Sx^lOx 

5x ■ .■ \ 

2. x2-4 

x2-4x:f4 - 
1. x2+5yf6 



x+3 

A. 1 and 2 

B. 1. and 3 

C. 2 and 3 

D. 1, 2, and 3 " 

E. one of the alsove 
Answer 




Write, each of the following fractions* in siisplest form. 



y^>-3yf2 

1-y Answer 



c) ni^-5nrf6 

m2-9 Answe 

♦ 

d) :cf3 • , 

x'^-4x-21 * Answer 
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PERFORMANCE OBJECTIVE IX- 3 



Multiply algebraic fractions. 



a) What is the simplest foifa of the expression 



3»f3y 
30x 



A. 
B. 



2X 



10 
D. 5 

X 




Answer 



b) Whatsis the simplest form of the expression 



a^-2a-8 
a^2a-3 



a;^+3a"4 
a^-6a+8 



a^a-6 
a2+6a+8 



A. a+2 
a-2 



B. a^l 
a+4 



C. 



D. a4-2 
a+3 



Answer 



c) Simplify 

a24-2a-15 
' a2+7a+10 



3a2+12a+12 
5a^-5a-30 



Answer 



d) Simplify 
Ap+8 



4p-8 
p/-4p+4 



Answer 



' IX- 12 



PE&F(mMANCE OBJECTIVE IX-4 
I Divide algebraic fractions. 



What is the sin^lest form of the 
quotient 





X^16 f 


x-4 






23cf4 


A. 


25cf4 






xf2 




B. 


2x-l6 




C. 


x2-2x-12 






2x-2 




D. 


2X+8 





? 



b) What is the siii^lest form of the 
quotient 

A. 1 

B. p+2 

C. £+2 
p-4 • 

D. None bf the above 



Answer 



Answer 



c) Simplify each quotient. 

^ 6yf30 
y+1 ' 18x2y 



Answer 



2. 3a^-48 
a2-a-20 

Auswer 

L 



a^-2a*-15 



d) Simplify each q^ptient. 
1. 



x^-ixH-l 
Answer 



^ 1 
• 1^ 



2. 2m^4m-6 
Answer 



f 5m^3D!B-35 
rT?--10nif21 



ERIC 
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PERFORMANCE OBJECTIVE IX-5 



Sinjplify expressions containing both smltiplication and division 
o£ algebraic fractions. • 



a) X . 6x + 18 J, - 9 

X + 1 5x^ ' 5x^ + 5x-^ 

Answer ^ _ . * / 

^) 2m - 15 . - 25 ^ 5in 6 

- m - 6 m'^ ^ Am ' 5 / - 1 

Answer 



c) lOj -f 5k 3j - 6k ^ 15j - 15k 

j2 - jk - 2k2 * 4j2 - k2 ^ - k^ 



Answer / 



d) llr + 18 - 7r - 8 _ r^ - 6 




+ 4r - 5 + 2r - 15 TfT'sT+lZ 

Answer 
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PERFOjy^SANCE OBJECTIVE IX-6 



■ ■ ^ 

Add (subtract) algebraic fractions with like denomiaators. 



Simplify the £ol lowing 

a) _8 - ^ -K ^ 
5x 5x 5x 

Answer 



b) _hf 
h+j 



Answer 



k-3 k-3 
Answer 



t 

6k 
k-3 



d) _4a+10 
2a^a-3 

Answer 



'a+7 



2a*4-a-3 



IX- 15 
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PERFORMANCE OBJECTIVE^ IX- 7 



Add (subtract) algebraic fractions with unlike denominations. 



I 



a) \piat is the sum in simplest form of 

• 3 _2 

, - 2b - 8 4 - b^ 7 

y 

,1 



A. 



D. 



Cb + 2) {b - 4) 
-b -2 



-Kb - 4) (b + 2) (b - 2) 



-Kb + 2K b - 4) 



(b - 2) (b - 4) 



Answer 



Simplify the following. 

i>) 3. + 27 

2in + 18 ■ - 81 



Answer 



c) 



2-z} - I'z - ^ 27} 4- 9z + 4 



Answer 



d) 2q + 3 - 6q + 5 

q - 8 q^ - 7q - 8 

o 

Answer 
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PERFORMANCE OBJECTIVE IX-8 



Write a gixed expression as a single fraction, ' 



m 



a) Express the^ following expression as a single fraction 5 4-^ 



A. 1 



5 -f m + n 
m - n 



m - n 



6in - 4n I 
m - n 



D., None of the above 
Answer 



Express each of the following expressions as a single fraction, 
b) s + 3 + 1 



s + 1 



Answer 



c) e + 2f - 



2ef 
e-f 



Answer 



d) 3d - 2 + 



d+3 



Answer 



IX- 17 2^5 
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PERFORMANCE OBJECTIVE IX-9 



Simplify a con^tlex algebraic fraction. 



) 



m -f 4m 4 

a) What is the siiaplest foirm of the fraction - m - & 



m -t- 2 
m - 3 



B. 1 



m' - 4 



m - 5m + 6 



C. 



m - 2 
"m + 3 



D- None of the above 
Answer 

Simplify each fraction. 



h) 



a^ - 1 

a^ - 6a + 5 

a^ - 4a - 5 

a^ - 10a + 25 



Answer 



c) 



k - 2 



k' + k - 2 



k - k - 2 



d) 



Answer 



1 - 



1 - 



2 
c 



1 
» 



Answer 
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PESPORMANCE OBJECriVE IX-10 



Solve open sentences with fractional coefficients. 

llllllllll l i pWi II . .H I II I M I . . I n'O" . ... Ill ■ l > > ..» P . >i II ^i... I .u i L .1 I i.Ml ■III! ■■■ «■ ■■[ 



b b - 4 

a) Solve the equatxons -f 

12 12 

22 - 3 3a + 2 « 



4z -P 3 
15 



- 2 



= 5 and 



then b ^ z is: 
A. 1- 



B.. 31- 



C. 32 



D. 35 

29 

Answer 



Solve the following equations, 
u) + . 1 + ^ \ 2x - 4 ^ 

AnsVer 



, b + 5 ^ ^ 2b + 2 
c) — b - 3 = — r 



Answer 



m + 2 m - 7 
d) — -r- r — = 8 



r 



Answer 



2i7 
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PESFOSMANCE CBJEC^IVE IX-'ll 



Solve, fractional equations • 



X 

a) If you solve each of -the equations y + 

" ■ ^ ' ^' ' 

the jdifference between their roojuB is; 

' A, 52 

B. 48 

C. 3 

it 

D» None of the above 
Answer « 

Solve the following equations^*. 



q + 1 q + 6 

Answer 



c) 



3x - 1 4x 



X + 3 



n -H. 2 2 . _ 2 

. ^ n - 2 " n + 2 " 3 

Answer 



4y 



. ■ . IX-20 
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PERFORMANCE OBJECTIVE IX-12 



Solve word problems that involve the use of algebraic fractions. 



Solve each problem. Show all work. 

. \ • * , 

a) Mr. Sinithers can paint his fence in 6 hours,, but ±t takes his daughter 

9 hours to paint it. How long will it take to paint the fence if toth 
work together? . • ^, . ^ 

~ Answer 

b) ' Fred can finish his paper route in 3 hours. If his sis te? ^Jill helps 

hixn, they both can deliver the papers in 2 hours* How long would it 
take Ned to deliver the papers by himself? " 

Answer , . * • 



.c),. The distance from Cooper to Asheville is 60 miles. Ms. Pawning drove 
from Cpoper* to Asheville and returned. The entire trip took 5 hours. 
She averaged 10 mph more while returning froifi Ashvinc How fa^ did she 
travel each way? ' ; 

Answer ^ - 



d) A freight train trave^ls 100 miles ih the same time that a trailer truck 
travels 75 miles. If the rate of the train is 18 mph greater than the 
rate of tiie truck, find the rate of e^ch. » ' 
Answer > . ■ - * 
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UNIT IX - RATIONAL ALGEBRAIC EXPRESSIONS 



Answers * 

a) C ' a) 

b) y 0, 1, -1 

■ ■ ■ ■ ■ • ; -b) 

c) ^^2, -2 

d) n 1, 7 c) 



X 




"3 


m 


• + 


3 


m 




1 




1 





. 2J - ^< . 

IXzi . ' ' (r 4- 9)<:r - 7>^r - 3) 

(r - l)(r + 6)(r - 8) 

b) -y + 2 
m - 2 ' 

c) • 

m + 3 . ' . ^ . 



d) ^ 1 



- IX-6 
IX-3 • X 



a) 




b) 


C 




3 


_5 


d) 


. 1 


IX- 


■4 


a) 


D 


b) 


C 


c) 


1. 




* 

2. 




1. 



b) h - j 

,c) k— 3 

d) — ' _ 

, a - 1 • 

IX-7 

a) D 

3 



b) 



2ni - 18 



3z 28 

(2e + 1) (2 - '4^ (z +»■ 

q - 8 



y + 1 



3 



-x(x I) 
• X - !■ 



y 



2. 



5{m :J^1) 



UNIT IX - VtATl/mi ALGEBBAIC EXPRESSIC»JS 
Answers ^continued) ' 



IX- 8 



a) C 



c) 

d) 
IX-9 



s 4- 43 4 
s + 1 

- ef - 2f^ 

e - f , 

3d^ -f- ,7d + 3 
d 4- 3 



a) B 

b) 1 

vk + 2 

. c 



■c) 
d) 



IX-12 

3 ■ ■• • ■ 

a) ^^ It will take them 3^ hqurs if . 

they work together. 

b) It take Ned 6 hours to ^ 
deliver the papers himself. 

c) Going to Ashe;^ille, Ms. Pawning 
averaged. 20 mph and returning she 
averaged 30 mph, 

d) The truck aveift^es 54 mph and the 

' ♦** • 

train averages .72 mph. 



c + 1 



IX- 


10 






a) 


D 






b) 


X 




-2 


c) 


b 




-2 


'd) 


m 




-32 


IX- 


•11 






a) 


8 






b) 


q 




24 


c) 


X 




- I 


d) 


n 




2 
5 



or n - -'1 ""^ 



IX- 2 3 
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UNIT X. - RADICAL EXPRESS ICXiS 



PURPOSE ; 

This unit introduces square roots and other iiarational expressions. It 
extends the techniques for combining similar terms to combining^ similar 
radical expressions. Proficiency in simplifying radical expressions is 
necessary for geometry and advanced algebra. 

OVERVIEW , ' 

Condition^ for writing radicals in simplest form and techniques for simpli 

fying radical expressions aire developed. 

* . * • ' > $' . 

'^^ 

Radical expressions and extraneous roots are applied to the solution of 
open sentences. 

> . 

SUGGESTICffiiS TO THE TEACHER < 

Instructional Days: 10-12 ^ ' ■ f *^ 

Minimal Course Objectives: #2 - 5, 7, 9 _ 

Average Course Objectives: #1 - 11 ^ ' 

Maximal Course Objectives: ALL « ' \ 

^Computation of approximate square roots could be perfom^d by the standard 
square root algorithm or by the diyide'^ai^d -average method. 

For advanced students, the concepts of ^fractional exponents and higher c 
order roots could be introduced. ^ 

Hand calcula^ts could be a valuable aid to this unit, " , ' 

'. ' ' * 

VOCABULARY ^ ^ 



conjugate 
distance formula 
hypcfteiluse ' , 

index . v \ 

1, , - ♦ 

Py thagorean ^Theorem * 
radicand ^ i 

rationalize the denominator 
similar radicals ^ 
square root 
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5 UNIT X - RADICAL EXPRESSIONS 
ENTERING PERFORMANCE OBJECTIVES , 



1. 


Identify square factors of a whole tMxober* 




2. 


Identify nuiobers which are perfect sluares. 




3. 


State the squaipe root .of a square number « ^ ^ 




4. 


Subtract directed numbers. ^ 




5. 


^* 

Combine similar terms. ^ 




6. 


Solve linear equations. 


V 


7; 


Multiply binomials* - . * 

' ' . ■* ,1* • ' . . . 


• ' ■ • i . . ' 


8. 


Solve equations by factoring. 




Assessment Tasks *" • . , 





1* a) Which of the following* are square factors o£^. 36? 





A. 2 




B. 3 




4 




-D. 6- 

E. , 9 




Answer 



b) Which the following is the largest ,square factor of 180? , 

A. ,. 4 ^'^ ■ 

B. 9 , " • 

• C. 18 
D. 36, 

Anpwer 

c) Name the greatest square factor of 54. 
Answer 



X-3 
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Upi X - RADICAL EXPRESSIONS 

ENTERING PERFCJRMANCE OBJECTIVES 
Assessment Tasks ^(continued) 

1. . d) Which of the following is' the largest Bqtiare factor of 250? 

' A. 5 • ' . 



B. 10 

C. 25 

D. loa 

•V Answer 



2. a) Wliich of the following is not a perfect square? 

A. 1 . ■ ■ \ 

■• . B. 2 • ' ■ 

c: 4 ■ . 

D. 9 ' ' • 

j:'E. 121 
Answer 



b) Wliich of the following is a perfect square? 

A. , 20 » 

B. 40 . . 

C. 50 
1). 81 

Aiaswer ; ' ' 



c) Wliich of the following is a perfect square? , 

A. 15 

B. 21 

C. 75 . . * 

D. None of the abovp 
Answe r 

d) Name the numbers between 50 and 150 which are perfect square 
'Answer * " ^ 



. UNIT X - RADICAL ESPSESSICNS 

■ ' ' ■ ■ \ 

EUrmNG PEJIFORMANCE OBJECTIVES , ■ 
Assessment <Tasks (continued^ 

3. a) VsT « r ' ' a) 

b) V36 =•____ h) 



s 



c) V40p - c) 

I, d) U/9 - ^ d) 

4. a) 5 - 11 '-^ . ' a) 

b): -3 - (-15) b) 



X-5 



c) ' -8 - 6 , c) 



d) 4> (-13) d) 
5- . Combine ©imilar terms. 

a) 2a V & -, 2d + Aa - 13 - d a) 

b) 4k^ - *5k ^ - 3<-+ 2k^ - 3k^ - .6k b) 
, c) 3ni^ -/ 6m +, 7 - 4in^ ^ 111 - 9 • c) 

d) X -/7y + 2? -'x - lly - 8z d) 

6. Solve ^ach of the,^ following' i4^^^1c)ns : 

/ 

* a) A(h + 5) -f = 35 • a) 

b) ^ 3(z + 1> = 2(z - 2) ' b) 

c) 5y - 30 ■ c) 

— J =0 - ^ 

d) .07x + .04(9000 - x) * 450 d) , 



7. a) C3x 4- 2) (5x - 7) . .a) 

b) (7x ~ 2y) (3x + 8y) b) 

c) (3 - 2©) (7 - 6m) c) 
-•d) (3»- 7y)^ d) 
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UNIT X - BADIGAL expressions 
ENTERING PERFOpANCE OBJECTIVES 

Assessment Tasks (continued) - 

* "■ ' . 

8. Sblve ea^tr^f the following equations : ■ 

a) -,x - 56 = 0 " a) 

b) ' 15 + X = 2x^ b) 

c) 3x^ = lOx - 3 V • c) 

d) ; I + 1 = ^ ' ' 



UNIT X - UADICAL EXgBESSXCJIJS 
ENTERING PEBBORM^CE OBJECTIVES 
Answers . 



.r/ 









/ 




1, 


a) 


C , E 


6. 


a) 




b) 


D 


L 
\ 


b) 




c). 


9 ' . . ■ 








d) 


. If 


c 






C 








a) 








2. 




7. 


a) 




b) 


D ' 




b) 




c> 


P * ^ ' 

• 




c) 




d) 


64, 81, 100, 121, 144 . 




d) 




f 








3. 

f 


a) 


9 .■ \ 


8. 






b) 


6 




b) 




c) 


20 ' 




c) 




d) 


3 




d) 












4, 


a) 


-6 * '1 


















b) 


12 ; 








c) 


-1-4 . 






* 


d) 


f: 

17 . ■ ■ . 






5. 


a) ■ 


6a -3d - 5 










6k^ - 8k2 - 6k - 3 










-ta^ - 7m - 2 








d) 


-18y - 6z 







y 

X 



'3 
-7 
6 

3000 



15x^ - llx - 14 
21x^ + 50xy - 16y 
21 - 32ni + 12in^ 
9x^ - A2xy -I- 49y^ 

X == 8 or -7 



5 -1 
X » -J or 3 

X » — or 3 



= -6 or 3 
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UK IT X - RADICAL EXPRESSIONS ' ' . 



PERFORM^KCE OBJECTIVES 



1. Compute the approximate square root of a number by using a sqtiare root 
algorithm. \ 

2. Write radicals in simplest form using the product and quotient prc^erties of 
sqiiare roots. 

3. Multiply and divide radical expressions. 
4* Combine similar radicals. (II) 

5* Multiply binc»nials (Containing radicals, (II) 

6. Simplify a radical expression with a binomial denominator. (H) 
Solve radical equations, (III) ^^''^ 

8. Solve word problems involving the use of radical expressions . ^ (III) 

9. Determine the length of the unknown side of a right triangle, using the 
Pythagorean Theorem. (Ill) 

10, Compute the distance between two points, using the distance formula. (H) 

; , Minimal Average Maximal 

#2 - 5, 7, 9 ■ #1-9 ALL 

KEY SKILLS FOR END-OF-COURSE TESTING ^ 

26. Write radical expressions in simplest fprm. 

27. .Solve radical equations, v ' , 
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UNIT X - RADiaL EXPRESSK^S 

. CROSS REFERENCES 

TEXTS (BY AUTHOR) 

t: 



\ 

Objective 


Dolciani 
et al 
(1976) 


Dolciani 
et al 

(1978) 


Fos ter 
et al 
(1979) 


Jacobs 
(1974) 


Keedy 
et al 

(1978). 


Payne 
et al 
(1977) 


Sobel 
Banks 
(1977) 


Travers 
et al 

(1977X 


1' 


387-390 


408-410 


338-340 


273-277 


* 


239-241; 
264-265 


414-417 


174- r?^ 


2 ' 


398-399 


418-423 


332-334 
342-344 


260-262 
269-271 


39^-400 
40;tr404 


243-244 


396-403 


407-^408 

* 


3 


398-400 




344-346 


263-265, 
269-272 


396 -3W 
402-40^ 


246-248 


396-398 

■ 


409-415 


. 4 


402-403* 


423-425 


351-353 


266-268 


412-414 


,253 


404-406 


418-419 


5 


404-405 


424 


348-350 






Vr 


398 




6 




423-425 


348-350 


H 






403 




7 


406-407 




354-355 




419-421 


259-260 


411-413 


% ■ 

423-424 


8 


401 

407-40? 




356-361 




421-422 


261 


409 


424 




394-396 


1 

412-415 


356-358 




> 


21,22 


406-409 

233-235 


178-179' 


10 


4U-412 


415-417 


35.9-360 






255-257 


235-236 


425-426. 



Or 
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UNIT X - RADICAL EXPRESS lOSS 



CROSS REFERENCES 



TEXTS (BY AUTHOR) 



ti' 



Objectives 



iO 



1X3 

Part n -'77 



Jacobs 

{Part' ID 
(1976) 



176-1/7 



368-369 



368-369 



'370-372 



373-374 



374 



375-376 



376-377 



355-356 



157-158 
166-167 



171-173 



168-170 



Johnson 

(f>ik4i) 

(1977) 



274-278 



282-285 
•28$- 290 



281-282, 
286 



287 



291-294 



295-297 



267 



268 



2do 
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PERFORMANCE OBJECTIVE X-l 



Computk the approximate square root of a number by using a square root 
algdritnk. 



Find following square roots correct to the nearest tenth, 
a) v/1200 

Answer 

bj yji^ff 

i^swer 

c) >/l320 

Ansv^er ^^^^^ 

d) ' s/iOT^S^^. 

Answer * 




r 



PERFO 



Write radicals Jin simplest form using the product and quotient propeijti.es of 
square roots. 




JECTIVE X-2 



a) , Which or the following expresses 4v' 



8 



D. None of the above 



Answer 



b) Simplify. 



in simplest form? 



Answer 



2. -/54t ^ 



Answer 
4 



3. 



Answer 



c) Simplify 
1 



Answer 



Answer 



3. 



Answer 




8 

49 



X-12 
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vPERPORMANCE OBJECTIVE X-2 (continued) 



<3) Simplify, 



1. 



Answer 
2. ^ 

Answer 



. 3. 



1 



Answer 



PERFOBMANCE OBJECTIVE X-3 



Multiply and divide radical expressions. 



a) Perform the indicated operation and leave answers in simplest form. 

1. 2/3 • /e" - ' 

Answer: 

2. 2/5 • 5/5 

i 

Answer; 



3. 

Answer : 



b) . Perforin th^ indicated operation and leave - answers in simpiest form, 
• 1. /Sab^ • /l8ab • ■ ' ■ 

Answer : '_ . 

2. ,(5/3^)2 - \ ; ' ■ 



. 3. 



Answer : 
12/20 

'Answer : 



\ 



ERIC 
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PERFORMANCE OBJECTIVE X-3 (continued) 



c) Perform the indicated operation and leave answers in simplest form. 

1. 

Answer: 
2. 5/24x 



5/6 • 1 /TS 

3 



Answer : 



3. + V75 

Answer ; 



r 



Perform the indicated operation and leave answers in sitaplest form. 

J- 

Answer : 



'2. sA'Sa^b 



' lQ/3ab 
Answe r : 



•3. e/27 + 12v^ 
3-/3 
Answer : 
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PESFORMANCE OBOECTIVE X-4 
Cammh 



ie similar radicals. 



a) The result of simplifying V^x 
^A. -5 \/x 

B. - \/33x 

C. -5x 

D. None of the above 
Answer ^ 

b) Simplify- 

1. 3^ ' ^ 

Answer ' _ 

2. \/lT - .\/27 + VSS 



Answer _[_ <^ 




3. VlSO - ^24\+ llv/54 
Answer 



\ 



c) simplify. 

Answer 

' Answer 



Answer 



PERFORMANCE OBJECTIVE X-4 (continued) 



d) Simplify. 

Answer " T 

» 

Answer 

3 V27 6 V 3 

Answer 



X 



PERFOi?MANCE. OBJECTIVE X-5 



Multiply, binomials containing radicals. 



a) Which of the following pair^of 
expressions are conjugates? 

A. (2 +\/5) (2 -1-^5) 

B. ' (2 - V?) (2 + VS) 

C. (3 + V?^ (3 - VT) 

Answer ■ 

b) Express each in simplest form. 

1. (3 + (3 - ^) = ' 

2. (1 + k/6) (2 - \/e) = 



3. (s/2 +V3) (\/2 - V3) = 

4. (V3~+ 1)^ = 



c) Evaluate + 2x - 1 for 
X = (v^- 1) ' 

■ 

Answer 

d) Simplify. 

1. - 3^5) {3^ " + V^l 



2. + \/^")^ 



X-18 
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PERFORMANCE OBJECTIVE X-6 



Simplify a radical expression with a binomial denominator. 



a) To write 



in simplest form 



A. . Multiply the denominator by >/? 

V7~ 



B. Multiply by 

C. Multiply by 



y/T + 2 



D* Already in simplest form 
Answer 



b) The simplest form of 



IS : 



A. 



1 
6 

J, 
3 



C. 



-1 + 2s/T 



11 



-11 



Answer 



c) Simplify 



Answer 



9i/3 + VS~ 



d) Simplify 



^ Answer 



5+4 



X-19 
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PERFOSMANeE OBJECTIVE X-7 



Solve radical equations. 



i) Find the solution to the equation vA + 2x = \/5~. 



A. 1 

y/'f- 1 



B 



C. 



D. None of the above 



Answer 



b) Find the solution to the equation \/7 + 3x 
■ A. 3 
B. -3 



= -4 



■ C. (j) 

D. ■ None the above. 
Answer 



c) Solve %he following equations, 
1. \/5x - 15 



Answer 



2., v/3a' - 8 



Answitr 



3. B =^ v/x - 9 
d) Solve tho following equations, 

'■1. \/t"^ t - 6 

Answer 

2. 2v^ X ' X - -3 

if^nswer 



X-20 
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PERFORMANCE OBJECTIVE X-S 




Solve. each word problem. ,Show all worK- 

a) Twice the square root of a number is 44. Find the niomber. 
Answer 



\h) When 9' is added to a number, th^ square root is 10, Find the number - 



Answer 



c) If an object is dropped from a certain height, the tijme it takes to 

fall, can be found by the formula t = / _s , where t i|s time and s is 

V . 16 

the distance in feet. Find the number of seconds it takes a baseball 
'that is hit to height of 200 feet to fall to the grpund from its 
highest point. 
Answer 



d) Heron's (Hero's) formula, A = V s (s-a) (s-b) (s-c) , is used to find the 
area of a triangle when only the lenths of the sides (a, b, and c) are 
known and s is the value of one-half the perimeter. Find the area of a 
triangle whose sides are 12 cm, 16 cm,- and 20 cm (use a square root table) 
Answer 



X-2i 



PERFORMANCE OBJECTIVE X-9 



Determine the length of the unknown side of a right triangle usi«g the 
Pythagorean Theoreni. 



Solve each problem. * 

a) Find the hypotenuse of a right t^iaJigle if the lengths of the shorter 

> 



t 

sides are 18 cm and 24 cm. 

Answer ^ , _ - ^ 



b) A tplevision antenna tower is 350 m tall. If a cable 50O m long were 
u^ed to support the tower 300 m from the ground, how far from the base 
of the tower will the cable be anchored to the, ground? 

Answer . -vi; 

c) Find the length of the diagonal of a rectangle that is 9 inches long 
and 4 inches wide. 



r 



swer 



d) Romeo placed the bo^ttom of his ladder 8 feet from th^ wail of Juliet's 
house. The top of the ladder just reached the bottom 'of Juliet's window 
which was 15 feet above the ground. How long was* Romeo's ladder? ^ / / 
Answer 



X-22 



« 



PERFORMANCE OBJECTIVE X-10 



Comp\ite the distance between two points using the distance formula.. 



a) Find the 'distance between (-3/ 1) . and {5, 4) 
Answer . • 




b) Find the distance between (3, 3) and (9, -5} • 

Answer ' • ' . 

— - — ' 1 

c) The vertices of a triangle are (0, 0), (3, 4), {8jD) . Find its perimeter. 
Answer . 

d) The vertices of a diamond are: 

A. (-5, 1) ♦ . • 

B. (-2, 5) * , 

C- (1, 1) . ' 

D. (-2, -3)1 

Find its • perimeter • 

Answer * ■ 



^ 



X-2 3 

^ r 3 



Answers 

X- 1 • 

a) 34.6 

b) 44.5 

c) 36,3 

d) 45.6 

X- 2 . 
a) B 



b) 1. ^ 3 



2. 3tV 6t 
4v/3~ 



3. 



c) 1. 2xy/ 5y 



3. 



5r/ 3s 



2, ■ ~ 



X-3 



a) 1, 



3rj 



b) 1, 3ab-.'/'o' 



UNIT X - RADICAL EXPRESSIONS 



■1^ 



X-'S (continued) 

c) 1. lo/To" 

.-2. X ■ 
3 . 8 

d) , 1. BxV'^ 

2. Ja 

3. 6 '+ 4/~5~ 

X-4" 

a) A ■ 

3v/3~" 
3. 28v/6^ 

5^/7"" • 



b) 1, 
2. 



c) 



1. 
2. 
3. 



d) 1, 6^2 - 3v/3 
2. ^4V^ 



3. 



54 



X- 5 



a) B^C. 

b) 1... , 4 

2. -4 +\/6~ 



/ ' .1 in 
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Answers (cQntinued) 



UNIT X - RADICAL EXPRESSIONS 



X-5 (continued) 
.3, -1 
4«. 



13 + 4/i 



c) 0 




b) . 



c) *7 - /l5^ 
2/5 - 4. 



a> 30 cm' 

■ h) 400 m 

-c) V9T inches 

a) 17 feet 

a! * 

XrlO . 

a) .d = /73 

b) d = 10 

c) PeriiTveter * =^ 13 + /4I 

d) Perimeter = 20 



29 



a) ' B. 

b) ,C 

c) " v." X ^ 45 

2. a = 21^ 



3 



3 . 



*d) 



73"^ 

{9} . 0 



2. {9} u 



X-8 



' af '= 484 ; 



5/2" 



:) lit 



2 . 



s^c 



d) 'A 96.- din 




/ 



0 ^ 
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UNIT' XI - QUADRATIC EQUATIONS 



PURPOSE 



For students who will continue their study of mathematics in geometry and 
advanced algebfa, a knowledge of the general solution for any quadratic 
equation is important • The main emphasis of this unit is, placed on the 
quadratic formula, and its application. 

OVERVIEW 

Three methods for solving a quadratic equation^ graphing, completing the 
square, and the quadratic formula are presented, (The' factoring method 

• was introduced in Unit VIII^) ^ Quadratic .functions and their graphs are 
also discussed. As* a culminating activity for this unit, students solve 

^ word problems involving quadratic relations. 

SUGGESTlpNS TO T|iE TEACHER 

Instructional Days: - 8-10 - - 

Minimal Course Objectives: #1, 2, 3 
] Average Course pbjectives: #1% 2, 3, 5 
Maximal Cqurse Objectiv€;s: ALL 

Familiarization with the quadratic formula is a minimal outdome of this 
unit, -It is strongly suggested that advanced students learn the derivation 
of the quadratic formula, ^ 

VOCABULARY . ■ ^ ' • ' 



completing' the square 

discriminant 
.C^nature of the roots of a quadratic equation 
* parabola * 

quadratic equation . ' 

quadratic formula /v 

quadratic relation 
'Symmetry 

vertex ' , . 
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• ■■• UNIT XI - QUADRATIC EQUATIONS 

♦ 

ENTERING PERFORMANCE OBJECTI^S 

1. Add fractions with unlike denominators • 

2. Multiply whole numbers and tions by rr. 

3. Squ^are arithmetic fr^^fLons. , ^ 
4» . Square a binomial. 

5. 1 Factor a t|pinomial square. 
6. Simplify square roots • 

7* * Evaluate algebraic expressions containing square roots. 

8. ■ Solve equations by factor:^ng. - 

9. Graph a quadratic 'function. 

V ■' ■ ' ■ 

' * ' ' '' 

Assessment Tasks ^ , 

1. =:a) o + '^K , 2. a) 2 ' A 

— , b) ^ . 8 



^a) 


0 0 J 

1 1 ' • * 

2 3 


a) 

* 

b) 


c) 


5 3 


c) 


4) 


1 . 3 

6 4 - 


d) 


g) 


13 3 
3^6 4 


t) 


f), 


19 N 3 

25 -10 ' 


n 


g) 


49 1»4' ■ 


g) 


h.) 




h) 


i) 




i) 


j) 




j) 



^ ,1 

, c) 2 • 1 



d) 15 



e) 24 * 

f) 



Xl-3 
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. UNIT XI - QUADRATIC EQUATIONS 
ENTERI^ilG PERFORMANCE OBJECTIVES 



Assessment Tasks (continued) ' 




4. a) (2x - 3)2 ^ ; ^ ■ a) 

b) (2x +1)2 b) 

' c) (5x - 4)2 c) 

d) dx + 'i)2 d) 



* r 
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UNIT XI - QUADRATIC^OUATIONS 
ENTERING PERFORMANCE OBJECTIVES . ' 

Assessment Tasks (continued) 

5. \ a), 25x2 + 30x + 9 a) 

b) 49a2 -,28ab + Ab^ ' b) 

c) 9x2 - 42xy + 49y2 c) ^ 

' d) 25x2 - lOx + 1 d) 

6. , Simplify each of the following expressions. 

^) /(2x -1- 3)2 , ^ a) 

Nt 16 



b) Vsifx - 25)2 



b) 



c). 6 4 Al • c) 

. d) . -26 -t- vT44 d) 

7. ' If a = 3, b = -2, c » -1, and d = 12^ find the- value of each of the following 

, expressions : ' ^ ' 



^ be 



a) /-2a(-d) a) 



a/ cd ' 



c) / 8gibc\ ' ■ c) 

/V d ■ 



d) -b + d) 
2a 

8. Solve each of the following equati^ons : 

19 - ' 



a) 


a2 . 


- 8a = 


20 


p 




a) 


b) 


2h2 


= 210 


+ 16h 






b) 


c) 


X = 


40 


• * 






• c) 






x - 3 










d) 


X 


8 






V 


d) 




3 


x + 2 




■» 
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UNIT XI - QUADRATIC EQUATI(»{S 



ENTERING P^ERFORMANCE OBJECTIVES 



Asses groenC Tasks Ccontinued) 

9. Graph each of the following functions: 



\a) 



. ERIC . ^ 



= x2 + 1 



a) 



b) y = ^2x^ + 7 



1 2 
<^.) ■ y = X 



XI-6 



0 
1 
2 
3 
-1 
-2 
-3 
b) x_ 
0 
1 
2 

■ -1 
^ -3 

p. ) 

n 

L 
2 

-i 
-2 

260 



UNIT XI - 



QUADRATIC EQUATICSiS 



ENTERING 


PERFpRMANCE OBJECTIVES 




Answers 






1. a) 

* 


" or 1 A ^ , 
8 8 ^ 


3. a) 


b) 


D 


b) 




±i. or 1 -L- 
15 X5 


c) 


d) 


X J- 

12 


d) 


e) 


10 1 1 

-iH or 1 A • . 
9 9 * 


e) 


f) 


50 50 


f) 


g) 


79 
98 




h) 


3 1 


• h) 




5 1 
9 


i) 


■ j) 


21 or 5 1 
4 4 


A. a) 


2. a) 


8 


b) 




'4 


c) 




il or 5 1 
2 2 


^ . d) 

♦ 


d) 
e) 


15 or 7 1 
2 2 

12 


5. a) 


f) 

10 


5 , 

iT 

9 

34" 

f ( 


b) 

c) 
d) 


i) 


6 


6.. a) 


' j) • 

• 




b) 
- c) 






■d) 


t. 










Xl-7 




♦'.'ft 

* ♦ 
ft 


2 Si 



4 
9 

_i, 
16 

25 

36 

9 

4 

J_ 
16 

9 

256 
49 
49 

25 
289 

'25 

4x2 _ i2x + 9 
4x2 + 4x + 1 
25x2 _ 4Qjj + 

1 7 ' 25 

^2 + + 25 

(5x +3)2 
<7a - 2b)2 
(3x - 7y)2 
(5x - 1)2 

* 

2x +_3 
. 4" 

9(x 25) 

3 + /IT 

1 J 
"2 -^2 



• UNIT XI - QUADRATIC EQUATIONS 

PERFORMANCE OBJECTIVES . .. • 

\ . ' ■ 

1. Solve quadratic equations by applying the square root property of equality. (Ill) 

i. ' ■ 

2. jSolve quadratic equations by completing the square. (Ill) 

3. Solve quadratic equations using the quadratic formula. (II) 

4. Solve quadratic functions grap(iically. (Ill) 

5. Solve word problems that involve the quadratic formula. (Ill) 

Minimal Average • ^ Maximal. 

#1-3 ' #1-3, 5 ' ALL 

KEY SKILJ^S FOR EKD-OF-COURSE lESTING / "i 

28. Solve a quadratic equation by completing ,the square 'or applying the qua'ciratic 
formula. # 



Xl-9 • 
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UNIT XI - QUADRATIC EQUATIONS 



CROSS REFERENCES 



TEXTS (BY AUTHOR) 



\ _ . ^ 
Objective 


Dolciani 
et al 
(1976) 


Dolciani 
et al 
(1978) 


Fos ter 
et al 
(1979) 


Jacobs 
(1974) 


Keedy 
et al 
(1978) 


Payne 
et al 
(1977) 


Sobel, 
Banks 
(1977) 


Travis 
et al 

(1977) 


1 


391-392 
432-434 






494- 

498 


430-433 
438-439 


337-339 




434-436 


2 


435-437 


431 


375-377 


i 

499-504 


440-442 


340-345 


449-452 


437-439 


3 


438-441 


434-436 


379-381 


I 

'504-508 


443-447 


346-348 


452-455 


440-443 


4 


440 


440-444 


356-374 


487-490 


461-464 


330-331 


456-459 


48§*-490 


' 5 


'442-445 , 


437-438 


385-387 




450-453 
458-460 


349-352 

i 


463-467 


T% 

448-4^5 



Objective 


D|n^ls% 
Part n .-''77 


Jacobs 

(Par^ II) 
CI 976) 


Johnson' 

(pfrt^il) 
(1977) 


1. 


„ 378-382 


432-434 


365-366^, 

371 . 


2 


383-385 


435-437 


366-369 

• 


3 ,. 


386-388 


438-440"' 


372-376 


4 


385 . 


- 398-417 


389-393 


5 

- 


119-122 


444-446' 


377-3^5'' 
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PERF0RMAi4CE OBJECTIVE XI-1 




• Solve the foll^owing equations by applying the square root property of equality- 



a) 



1. 
2. 
3. 



5x2= 

(x - 3)2 = 49 

x2 + lOx 4- 25 = 121 



Answer : 
Answer : 
Answer : 



b) . 1. 2x2 - 3 = 0 

' 2. (x+l-)2 = |l 
3 49 

3. 9x2 - 6x + 1 = 



Answer : 
Answer : 
Answer : 



c) 



1. 
2. 

3. 



+ .01 = .37 r 



(y - 9)^. - 64 
(z - 4)2 = 11 



Answer : 
Answer : 
Answer : 



d) 



1. 

2-., 
3. 



7x2 ^ + 

(x + 5)-2 - 4'4 

4x2 _ i2x + 9 = 169 



4 * 



Answer : 
Answer : 
Answer : 



Xl-i 
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PERFOJ^JiANCE OBJEClTIVE XI- 2 



Solve quadrgjtic Uquations by completing the square, 



Solve tlie following equations by comp-leting the square, 
a) x^. + 4^1 - 12 = 0 , 



Answer 



b) - 4x + 2 = 0 , 

Answer 



:) 2x^ - -7x - 3 
Answer r 



Answer 



x'l-12. 



PERFORMANCE OBJECTIVE XI- 3 



Solve a quadratic equation using the quadratic formula, 



d) 8x + 1 = -3x^ 
- Answer 




Use the quadratic formula to solve the following .equations. 

a) 2x^ - 7 > 0 
Answer 

b) = 3 - 3x. 
Answer 

c) 2x^ + 5x = -2 
Answer 




PERFORMANCE OBJECTIVE XI -4 



Solve quadratic functions graphically. 



a) Solve graphically - 4 = y by making a table of values. 



-2 

0 
1 
2 



/ 



b) Solve graphically - 6x + 9 - y by making a table of values, 



X 
2 
3 

, 4 

5 



n 



y ^ 



Solve graphically (x + 2)^ - i = y by nvfiking a table of values. 



X 

0 
-i 
-2 
-3 
-4 



d) Given th'o graph of y = + 8x + X2 , find the values for x that wouid make y = 0 

. - ■ ' ' A . . . 



^»ERFORMftKCE OBJSCmVE XI*5 



Solve vord probl«as that involve the quadratic formula. 



a-) The area of ^he Student Govemoie^t Assocl,ation bulletin board is 24 square feet. 
If it is 2 feet longer than- it is wide, find the dimensions.. . 
Answer « * 

b) In an apartment building there are 8 fewer apartjaents per floor than ther'e 

are floors. If the building has- 609 units, how many floors are in the building? 
Answer ^ * 

c) In computing the total co^t, c, of; setting up a factory to manufacture mag wheels 

* 

A.J. came up with the formula c = 500 ^ lOxV'x^, where x is the number of wheels 
produced, how many wheels can be produced at .an initial cost of $3^500 • 00? 



Ansv;er • . / * 



d) The Vera City School 'ijistrict has instituted a voucher system under which each 
student goes to the school of his choice. The city pay^ the. school (36 + 4x) 
dollars per student per month. How many students, x,' would a school have to 
have on its rolls to be paid $1600 per iiK>nth? \ 

■ ■ ■ f ' 

Answer 
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UNIT XI - QBADKATXC EQmTXCXJS. 



) 



Answers 
1. a) 



ERIC 



b) 



c) 



2. a) 
^ b) 

c) 

> d) 

3. « a) 

b) 



1. ' X +10 



2. X « 10 or' 2£ «\-4 * 



3. X ^ 6 or X « -*16 

■ •* ■ 

1. X « + 

2. X = — or X « 

• 21 ^ ' 21 

3. X - f or X - 

3 3 . 



1. z ■ i '6 

2. y = 17 or y ■ • 1 
•3. . z - 4 + /n 

1. X = + .5 

2.. X = -5 + .2/n 

3. X = 8 or X » -5 

X « -6^ or K ^ 2 
2 +/y^ 
-3 or X 
X = 3 4- /Ts. 



K 



X 



.1 

2 



= + /14 



== -3 ± /21 



d ) X = - 4 t 

3 



4, • a) 





, J' 




0. 


-1..;. 


-3 




-«4- 




-3- 


.r* 1 


0 




b) X, ^1 




2 

. 3' 


1 


4 


1 


• • -.5 . 


4 



c) 



X 


; H 


0 


■ %i 


-1 


0 


-2 


-I 


-3 


0 


r4 

i 


" 3 



a) 


X 






b) 


X 




2? 


c) 


X 


1 


50 


-d) 


X 


fes' 


16 
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■ ENRICHMENT 
UNIT XIX - NUMERICAL TRIGONCMTRY 



PURPOSi 

Fami^iidrity wTth the ba^ic -trigonometric ratios and right/ triangles will be 
a valuable aid to the student-who will coaCinue his/her mathfeioatlcal^studies 
in geometry and trigonometry*- .This will provide a background ifi the 

rudimehfi^ of right 4iriangle trigonometry. " The ideas discussed are simple 
enough enable slower e lasses to grasp ^he bas-ic concepts, 'if desired. 

overview" 

students are introduced to the basic termiftology of the right triangle. _y 
Emphagis is placed on the sine, cosine, and tangent ratios and their* relation- 
ships to' She sides of a right • triangle. Students are esSpected to use these 
ratios and\ a table of trigonofi^tric values to find therinissifig pjafts of a. 
right t^riangle. , • ' 

SUGGESTION^! TO THE. mCHER i 



Instructional Pays: 6-8. 

Minimal Course Objective^: Nox^ 

Average Course Objectives: 1, 5, 

Maximal Cqilrsle Objectives: ALL 



and 8 



Students willlfln^ It especially handy to memorize 
cosine, an^ tangent of 0°, 30°, 45°, 60°, an.d 90°.^ 
greatly simplliy the computation of th4^_>iiut. 



the values of sine, 
Hand calculators will 



VOCABULARY 



\ 



acute angle 
adjacent leg , ' 
a^igle of depress i*on 
angle of elevatio^ 
cosine 
hypotenuse 
legs of a right triangle 
obtuse angle 
opposite l^g 



Pythagorean Theorem 
right, angle 
right triangle 
similar triangles 
sine 
tangent 

trigonometric ratio 
trigonometry ' 



J. 



• 



ERIC 
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1, 



V , ;|SNRICHMENT 
UNIT XII - Nl^RICAL TRIGONOMETRY ^ 

PEiFOBWQB OBJECTIVES 

1* iState the sine^ cosine, and taugipt ratios in tertus of the sides o£ a right 
■rtriaogle. ;(I) - , ' ^ - , • . ' . ; ■ . 

2, *Deti^«:^ne the value o£ the sine,^eos^ or tangent of a giver! angle of a 
fight triangle \5hen given the leng^ths of the sides ,of the triangle, (II) 

3. Locate in a table of trigonomejrric Values the sine, cosine, or tangent of a 

given angle/ (I) .\ . 

'. ^ . ■ ' 

4. Determine the measure of an angle f rpii a table- of trigonometric values when 
given the value of its sine, cosine, oi; tangent. (I) ^ , 

' . * • \ ' * , ' ' 

5, Determine* the meas%e of a given ^gi£i^\>f a right triangle fi^om a table of 
, trigonometrl^c values when given the lengths of any two sides of Xhe 

triangle, (II) 

6* State from memory the values bf the following:^ 

sin-QO sin 30° "sin 90° * . 

» " , * .> 

cos 0° cos 60° cos 90*^ 

tan 0^ tan 45^ tan'^90^ 

7. Demonstrate that the following statements are true. - 

cos A tan A = sin A * tan A «^ .f.^E^— 

' ' ^ ' ' ■ - 'L ■ COS A' 

cos A « Bin^k ' sin^A 4 ^os^A « 1 

tan A ^ ^ \ 

.A ■ i , . 

8... Determine the length of a specified side of a right tl^iangle when given the 
•length of another side and the measure of one of 'the acute angles. (Ill) 

9* Solve word problems involv^g right triangles, utilizing^ the sine, cosine, 
or tangent ratios. (Ill) ' - ^ . 

1* Minimal ^ ^ ^ Average Maxima 1 

None • ' ^ #1, 5, 8 . • . All , 



i 



/ 
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UNIT XII - NUMERICAL TRIGONOMETRY 



CROSS REFERENCES 



/ 



TEXTS (BY AUTHOR) 



Objective 


Dolci,ahi 
et 2^. 
(1976) 


Dolciani 
et al 
(1978) 


Fost;er 
et al 
(1979) 


Jacobs 

(1974) 


et al 
a978) 


et al 
C1977) 


Sobel 
Banks 
(1977) 


Travars 
et al 

<197T) 


1 


464-465 


462-465 


463-465 


517,521 


514-520 


419-424^ 


5i7-521 


* 

516-518 


2 


464-466 


\ 


463-465 


517-520 
521-524 


514-520 


421^426 


517-521 


516-518 


3 


467-,468 


461-462 


467-468 


517-520 
521-524 


521-522 


419-426 


523-524' 


519-521 


4 


467-^68 


461-4S2. 


467-468 

. 'J 


518,520 
522-524 


521-522 


' 422 .426 


523-524 


519-521 . 


5 





462-465 


469-471 


517-520 , 
525-529" 


524-527 


421,426 





— w- 


6 


467 




467-468 




-r: 




529-532 


" ^ «• 


7 




■ 


f 








■ — , • ' * ^ 
522 


— 


8 


469-470 




469-471 


517-520 
525-529 


524-527 


422 


523-527 


520 


9 




468-469 


473-475 


529 


'524-527 


418«,422 
425-431 


523-528 


523-526 ' 



•/ 



'53 



II-4 



ERIC 



, '• UNIT" XII - NUMERldAL TRIGONOMETRY 
CROSS REFERENCES • 

' ' ; ' TEXTS CBV AUTHOR) . ; 



Objective 
■ 


Part n ^'77 


(Part lU, 
. (1976J 


jotmson i 

*(p|ftHl) 
(1977) 


T 


^30-440 


455-457 • 
463-466 


357- 




433 - 

436 

439 


457-459^ 
463-465 


357 


If 

3- - 


431,436 
438 


4^7-465 






431 ■ ■ • ' . 


♦ 

457-465 

4 


4 


5 


433 
436 
'439 


457-459'' 

463-466 


-• . ■ i< 










7 








8' 


433 : 

437 

440 


'460-462 
4j67-470 


359 


9 \. 


* 




359-361 



294 
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PERFOmNCE OBJECTIVE XII- L 



State the sine, cosine, and tangent -^ra ties in terns of the.s 
'triangle. 



a), The sine of an' angle of a ri^ht tfili^l^ is the ratio of 

^ide adjacent to the\angle 
, J^* . ^ ^. hypotenuse ^ 



B.' 



C. 



D. 



•side opposite' the asgle 
side adjacent to the angle 

side adjacent to the angle 
side dpposite the angle 

side opposite^ the iangle 
hypotenuse 



Answer 




sin A - 
cos B - 
tan B> 



295 ■ 
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P£RF6rMANCE OBJECTIVE XII- 1 CcontinueM 



c)- 




tan Y = 
XY 



A. 



B. 



Y2 
I 

YZ 
5SZ 



\ 



c ^ 

XY ^ 



D. 



XZ 
YZ 



E. , None of the above 

Answer " • ' * • 

■\ ■ > • ' ■ ■ r 

d) State the following in terms of: I) the ^ide opposite the angle, 

* » 

» 2) the side adjacent to th^ angle 

^) the hypotenuse, of^ right ^ 



1) .sine of an angle : 

2) cosine of an angle 




3) tangent of an angle 



) 
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PERPORM?^CE *6BJECTIVE XII- 2 



D^terroine the value of the\sine, cosine, and cangentsraties of an angle 
of a right' triangle when given the lengths of the sides of the triangle. 



Refer to the/drawings below to complete the fbllowing: {Write each answer as 
a <^clfijal correct to th^ nearcsjBt hun4redth,) " ^ 
a decimal correct. to the nearest hundredth^ 





a) ' sin A = 
cos ^ = 
tan A = 

« 

c) . sin X = 

COS X = 

tan X ^ 



b) sin = 
COS 81= 



'tan IB 
f 



d) sin y =, 



COS y - 

tan y"^' 



XII-8 . 
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PERFORMANCE OBJECTIVE XII- 3 



Locat^ a table of trigorKxnfetriG values the sine, cosine; or 
tangent; of a given angle. ^ 



Use a table of trigonometric values to find the following: 



a) sin 15° = 
cos 79* = 



tan 80* 



C) sin 64* = 
cos 89* = 
tan 13* = 



b) sin 78° = 

Gos 23° = 



tan 41° = ' 



d) 5 sin 42° 



3.5 cos 13" 
9 tan 39* = 



V 



\ 



( 



J 



er|c 



XII-9 



298 



PERF0RM2^CE OBJECTIVE XII-4 

9 



Detemp^ne the meai^ure o£« an angle /from a table of trxgonome'tric vaUies 
when given the value of its sine, cosine, or tangent. 



State the following to the nearest degree; 

f 

a) If sin 87 .3090, ti\en 9 = 

b) If cos e = .4848, then © = 



*c) If tan e = 2.0503, then Q - }_ 



d) If cos G ,= .8310, then 9 = 



1 



^ 



' 1 ' 



> ') 



I 

■J 



2.99 



XII-1& 
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PEKFORMi^NCE OBJECTIVE XII- 5, 



* . Determine the me^isure of a given angle of a right triangle from a 
table of trigonometJric values when given the;iengths of any two sides 
of the triangle. ' » . * * 



a). 




Fiij^d" the measure of -^h to the nearest degree . 



b) 



R • 




• •.Find the measure of 4-0, to the. nearest degree. 



i c) F . 




G 



Finti *the measure of -^F to theinearest degree.' 
d) fi> A ABC with right angle C, AB = 13*^ and BC = 5" 
of i^A to the nearest degree. 



Find the measure 



ERIC 



XII-ll 
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PEKFOKMAKCS OBJECTIVE XII-6 

. ■ ■ (. 




^ ■ 




State £r^ laemory the values of .the following:. 


A 




' siji 0'' " s£h 30 ° 
cos 0*^ , . cos^ 60** • ' 


' COS 90'', ^ 






tan 0** tan 45*, 


• tan. 90*' 











a) sin 0^: ^ ? 
A. 0 

„ B. COS 90° 

C. tan 0° 

D. All of the above 

E. None of the above 
■■Answei*^_^ • 

b) (Sin 30* < ^ 



A. cos 60" 

B. tan 45" 

C. COS 90= 
' p. All df the a^vG 

E. None of the above 
Answe:^ 



c) Compete the following: 
1) cos 0° * 



2) tan 0** _ 

3) cos 60" 



d) Complete the following: 

1) tan 45" = 

2) sin 90° = J 

3) sin 30° = 



301 
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PERFOftMANCE OBJECTIVE XII -7 



7^ 



I>enionstrate that the following statements are truei 
I 



COS A tan ^in A sin^A .-i- cos^A = 1' 



sin A ^ \ , sin A 

= tan A . T = cos A 

cos A t;^ A 



• I. • - 

a) •'show that cos A^tan A = sin A 

sin A ^ 

b) Show^ that r tan A 

cos A 



c) Shdw that ^r- = cos A 

tan A 



d) ' Show that sin^A + cos^A = 1 
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PERFORMANCE OBJECTIVE XII-8 



T 



Detei^mind^the length of a specified side df^^a •right triangle^given the length 
of another side and the measure of -one of the acute angles* 



a) 




Find AC , 



b) 




Find. PR 



c) Z 



J 



70i 



find YZ. 



23 m 



/ / 



d) In AABC;;^ 4c = 90°, -m ^.A = 27° and BC - 10.19", ^Find'AC^ 

XII-14 . ' 



, PERFORMANCE OBJECTIVE XII -9 



Solve wo^°d problems involving right triangles utilizing, the" sin^. ctjslne, or 
tangpnt ratios. * ' . • .; 

^ ' ■ . , 1. : . ; i 



a) - Dr. Dooh^e, a ham radio operator', builds an antenna '60" feet tall 

* ■ .•' ' ' • ' 

for his radio, ' He mounts a support cable between fch^ Aground and 
•the top of the antenna, Jf the support ca^le makeup an.^gle of ' 
70° with the ground, how long is the cable? How far^ from the 
^ base of the antenna is the cable anchored in the groufid? (Find 
/answers' to the nearest tenth.) 

^ ■ ■ . , / 

» . 

b) Prankli© Benjamin is flying a kite at the end of a 300' long 
string. If the kite is. flying at a height of 200', what angle 
(t® the nearest degree) does the string make with the ground? 

' ■ m 

V • ■ * 

c) At the end'of his act, the Great Mitch Donkowski, a circus 
t^ightrope walker, walks down a cable from a platform 50 feet high 
to the ground. If the cable makes an angle of 26® with the ground, 
how long is the cable? (Find ans^i^er correct to the nearest tenth,) 

d) The rope tow at Mrs. Gurr's Ski Lodge makes a 42° angle with the 
horizontal. If the rope tow is 3000 feet loirig,' how many feet 
higner is the top of 'the , slope than the bottoro of the rope tow? 



XII-15 

4- 



••.■.•7. 



UNIT XII - NfUMER^ 



answers 

X. a"), 
b) 



f'!- ' . ■ ■••V^ 



sin A = 


a 




c 


i 


a 


COS = 


c 




b 


tan B « 


a 



J 



t. 



c)- 
d) 



1) sine of an angj.e 



1 ' I ' * 

\ side Opposite the angl^ 
hypotenuse 



side adjacent to the angle 
2) cosine of an angle = hypotenuse 

♦ ' side opposite the angle 

.3). tangent of an 'angle - ^.^^ adjacent to the afigle 

2. a) sin A = .88 

' * . ^ . ■ . 

cos A = . 47 

'\ ' ' ' ^ ' . ■ 

' ' tap A - 1.88 * ' ' 

b) sin B v.. 47 

t ■ m 

cos B = .88 - 
tan B = .53 ' 

c) sin X = .28 
cos X = .96 
tan X = .29 

d) sin Y p -.96 ' i 
cos y = .28 

tan Y = 3.43 
3. a) sin 15° = .2588 
» cos 79" = .1908 



tan 80" = 5.67P 
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Answers (continued) 
3. b) sin 78» s .9781 





tan 41* « .8693 ' < 






c) 


sin 64 *» = .8^88 '' ^ 






COS. 89" » .0175 






ft 


tan 13** = .2309 


. d) 


5 sin 42«" = 3.3455 


* 


3.5 cos 13° = 3.4i04 








9 tan 39° = 7.2882 

» 


4. a). 




1 




c) 


e =-64° 


I 


,1 ■ I 


d) 




.5.. a) 


m ^ A = 62° 


b) 


m*^ Q ~> 74° 


c) 


m ^ F = 37° 


d) 


m ^ A =- 23° 


6., a) 


D 




B ■ 


c) 


1) COS 0° = 1 




2) tan 0° = 0 




3T cos 60° = .5 


. d) 


1) tan 45° = 1 ' ' 




2) sin 90° = 1 




3), sin 30° = .5 



XIl-17 



f 



Answers (continued) 



7^ a) cos A tan A » — © 

c 



a 
b 



b) 



sin. A 
cos A 



ab 

SS ' 

C 

« sin A 



c 
c 



c 



c 

ac 
be 



b 
c 




c) 



sin A 
tan A 



~ b 

= tan A 
a 

= c 

a^ 
b 



a 

c 



b 



b 
a 



ac 

= ^ 
c 

= cos A 
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Answers (continued) 



UNIT XII - NUMERICAL |RIGQNOMETRY 



c 



V 



ERIC 



. _ a2 + b2 

V- — : 

c 



c2 



. « 1 

n ■ % 



AC 

8. a)' sin 33" = ^ 

• 24 



24 « sin 33 = A(? , 
24 • .5446 = AC 
^3.0704' = AC 



.b) tan -67° = ^ 



.19 • tan 67° = PR 
19 ' 2.3559 = PR 
44.^621 cm = PR 
YZ 

c) cos 70° = 23 

23 * cos 70" = Y2 
23 • .3420 = YZ 



7.866in = YZ 




AC 27° = 10.19 



AC 



tan 27° 
10.19 
.5095 



pr . tian 63 = 



AC • . 10.19 

10.19, • tan 63° = AC 



. 10.19 ♦ 1.9626 ^ AC 
1009 

AC = r— 19.998894 - AC 



AC = 20" . - XII- 19 
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UNIT XII - NUMESICAL 'TRIGONOMETRY 



Answers (continued) 



a) sin 70°. = — 

X 



tan 70® •» 



, 60 



• X sin 70*^ r= 60;.v". 

* ' .'so 



^ tan 



sin 70> . 

..93^7:-. 



7 60 

•60 • . ' 
2. 



sin/e -f, 



200 



; .300 



.; sin ©"« -seey;. 
• ^ e = 42" 

50 



--till 



> c) sin 25* = 



X 



X sin 25'' = 50 



X = 



X = 



50 



6in 25* 

50 
4226 



J 



. X = 118.3' 



.^■v■J• 




d) sin 42° = 



3000 

3000 s!in 42° = x 
3000 ' .6691 = X 
2007.3' = X 



■ * V.'-- : 



.'V 



erIc 
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" ENRICHMENT 
UNIT XIII - PERMTER, AREA, AND VOLl^ ' 



PURPOSE 



Students* completing algebra in the 8th grade often xoiss additional in£or;>^ 
mation about prerimeter,'* area, and voluxoe. £bq)osure to suc^ material is^ 
very important for the student^ to have in bidder to -progress in geoxaetry. 
Thi^ t^it provides oruch of this l^ackgrbund information. 

OVERVIEW . - \^ . ^ . 

Thei; emphasis iia this-niijit is placed oti the students *"lieing, introduced to 
area and volume formulas and to calculating areas and^vblimes by substi^tiit 
ing into -these formulas • The derivation and proof of these ftSrmulas is 
left ^orvstudy in a cburse gn geon^^ry. ♦ ' ^ , 

SUGGESTIONS TO "^HE TEACHER * ' • ; 



Ins true e'ionai Days: 8-10 , , / 

Minimal Course Objectives:' Nxii^ers 1-3*^ 
Average Course 'Objectives^ Numbers 1-6 
Maximal Course Objectives: - ALL 

The formulas may" be -used review solving literal equations: 



Example: Solve 
VOCABULARY 



SA = 2fft2 '+'2Sft:h,for h ^ 



altitude 
area 
base ' 

c i r cumf a r ence 

cone 

cube 

cylinder 

depth 

diameter 

face 

height . 

lateral area 

length 

parallelogram 

perimeter 

pi 

polygon 



\ 



. prxsn^ 

pyramid' 

radius 

rectangle 

regular 

rhombus 

slat^ height 

sphere * * ' ' 

square ^ . 

surface area 

trae2^oid 

triangle 

vertex 
* volume 

width ' 



• - ENRICHMENT 



it-." 



UNIT XIII - PERIMETER , AREA, AND VOLim ^ 



PERFORMANCE OBJECTIVES 



ERIC 



!• • Compute the perimeter of a given polygon. (II) 
,2. Confute the cirquxnference of a circle. (II) 

3. ^Compute ^he ^rea of each of the following: triangle, square, ^ . ^ 

rectangle, parallelogram, trapezoid, and circle, ClT) 

. . > . . ■ ■': . • , 

4. ' Compute the lateral area df each of the following: rectangular prism, 

cylinder, conS.- (II) / 
^ - - f 

5. Compute the surface area of tte fdliowing; rectangular prism, cylinder 
sphere, cone. (II) ' 

6. Compute the volurffe of each of the following? red tangular prism, 
triangular prism, cylinder, sphere, rectangular pyramid, cone. (II) 

/• ■ . ■ . , 

7. Compute the_area of a geometrical figure composed of triangles, squares, 
rectangles, parallelograirfis , trapezoids, and/or circles. (Ill) 

8. 'Compute the. volume of a geometrical sol"id composed of rectangular prisms 
rectangular pyramids; cones, cylinders, spheres, a^h^/or triangular* 
prisms. (Ill) ^ . \ { , m , 



Minima I ' Average ' • ' " Maxitna 1' 

#1-3 . #1-6 .^11 
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UNIi: XIII - PERIMETER, AREA, AND VOLUME 



CROSS-REFERENCES 

* 

■ r . 

f 



TEXTS (BY AUTHOR) 



■ \ 



f ^ 

Objective 


H — - 

Dolcxanx 

aX 


* et ai 
11977) 


Part 31 -'77 


(Pajre I) 
(1976) 


, Jacohs 
(Part- II) 
' (1976) 


'Johnson 
(W77) 


1 


12*13 

. « ^ 


• 2 




14-16' 
180-181' 


67 ' . 




2 


12-13 


9 


'402-403 


14:16 ' 






3 


13-14 


2,6,9 




14-16 




222,217, 
13,218,307 


4 








t *, ^ » 


a* V 




/ % 




" ^ " ■ • 


' 




^ , .1 11 




6 


14 ' 






4 ^'^ 




14,222 
222. 


. 7 


15 


". ^ 


♦ 








8 


1 • 




« ^ 

i. 


« ^ 

1 

1. - . , J 







3^2 
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PERFORMANCE. OBJECTIVE XIII- 1 



Compute the perimetei: of a given, polygon. 



Compute the perimeter of ^ach^f the following: ^ 

b) ^ 5m 



a) 




Answer 



c) 




Regular 
Hexagon 



Answer 



3 cni 



Answer 



4 

d) 



Answer 



PERFORMANCE OBJECTIVE XIII- 2 




Compute the circumference for eacih ^of tbe followincf: 
. a) / use n = -y- - , ' b) USe !l 




Answer 



Answer 



c) Use n =3.14 




Answer 



d) Use II 



Answer 



31 
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PERFORMANCE OBJECTIVE XIII- 3 



Compute the area of each^ of the following: 
parallelogram, trapezoid^ xircle . 



triangle , square , rectangle , 



Compute the area of each of the following; 



a) 




7 cm 



7 cm 



Answer 



b) 



^ Square 




1,7 m 



Answer 



c) 



n 



3i' 



4;- 

Answer / 



Answer 



Parallelogram 




*2 



23^ 

^72 




f) Use n = 3.14 




Answer 



Answer 



ERIC 



^0 
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PERFORMANCE OBJECTIVE XIII-4 



Compute the lateral area of each of the following: Rectangular prism, 
cylinder, cone. 



CoEipute the lateral area for each of the following: 

3.2 cm b) Use 11 = 3.14 




3,9 cm 



i.7 cm 

r 

Answer 



c) use n f= 3.14 



8 mm 





N 



Answer 



d) 




.1" 



Answer 



Answer 
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PERFORMANCE OBJECTIVE XIII -5 



_ . . — p ^ . . ^ 

Compute the surface area of the following: rectangular prism, cylinder, 
sphere, cone. 



Compute the surface area for each of the following: 
a) 




22 

b) Use n = — 



23 mm 



(14 
cm 



J 



44" 



Answer 



c) Use n = 



« 22 



d). Use n = 3.14 





Answer 



Answer 



ERIC 
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PERF0!U4AJiCE OBJECTIVE 



. — • — ■ ' (" — ■ ' ' ■ ' I ' — 

'Con5>ute the volume of each of the following $ rectangular prian, 
cylinder, sphere, rectangular pyramid, cone. , 




XIII-10 

3.1 S 



PERFORMANCE OBJECTIVE; XIII-7 



Compute the area of a geometrical figure composed of triangles, squares, 
i^ectangles, parallelograms, trapezoids and/or circles • 



Compute the area for each of' the following: 




8 r 

As^swer . Answer 




1 



PERFORMANCE OBJECTIVE XIH-8 



Compute the volume of a geometrical solid con^sosed of rectangular priscas, 
rectangular pyramids, cones, cylinders, spheres, and/or triangular prisms, 



Compute th4 volume of the following; 
^22 

a) use n = ^ 




b) 



56 cm 



40 °* 




20ra 



Answer 



Answer 



22 

c) Use n = — 



15' 




10' 




60' 



40' 



Answer 



Answer 
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UNIT XIXI - PERIMETER, AREA, AND VOLUME 



■■'■"■V 

Answers 

1. a) 20 can 

b) 30 m 

c) 10.2 yd. 
■ d) 39' 

2. a) 22" c 

. W "I' 

c) 62.8 mm 

d) 157 cm 

,2 ■ 



a) 1(1 cm' 




2 



2.89 m 



c) 28^ sq. ft, 

d) 1767 sq. in. 



1256^3^ yd. 



e) 30 m-' 

4, a) 35.84 cm'^ 

b) 3516.8 sq. ft 

c) 2411.52 imn^ 

d) 63 sq. in. 

5. a) 8214 mm^ 

b) 5104 sq. in. 

C) 5544 sq. ft. 

d) 32.1536 cm^, 



6. a) 90 cu. In. 

b) 25 m^ 

c) 2154.04 cm ^ 

d) 179,666.66 cii. £t 

e) 74.6 m^ 

f) 65.94 cu. in. 

7. a) 133 

b) 3314 mm^ 

c) 44 sq. yd. , 

d) 20.41 sq. ft. 

8. a) 25,872 cm^ 

b) 9520 m3 

c) 36,069| cu. ft. 

d) 21,000 cu. ft., y 



I 



o 

ERIC 



XXII-13 



ENRICHMENT 



miZ^IV - RATIO, PROPORTION, AND PERCENT y • * 



..PURP<»E 



This unit is intended to provide a review of percent and to give students 
practice in solving practical consumer related problems. The iaformation 
is especially important to 8th grade algebra students \dio would ordinarily 
receive additional instructit>n ia these topics in the regular 8th grades 
curriculum* 

OVERVIEW . ' ' . 

Proportions -and their relation to percent are the key to this unit. Dis- 
count, coifflnissipn, and tgx problems may be discussed by adapting the 

proportion percent ^ percentage these kinds of problems. or by the tra- 

^ 100 b*se V ' 

ditional method of con^ering the percent to a decimal and multiplying. 
The interest formula and its applications to simple and compound ^nterest 

are^also discussed. * . 

^ ... . • ' ■ . . •■ - 

SUGGESTIC^S TO THE TEACHER' 

Instructional Days: 7-9 ^ . , 

Minimal Cour^ Objectives: Numbers 1-8 
Average Course Objectives: ALL 
Maximal Course Objectives: ALL 

Administration of a pretest before beginning this unit could be important. 
It may be desired to integrate this unit with Unit IX on Rational. Algebraic 
Expressions, 

VOCABULARY 

base . percent 

commission * percentage 

compound interest principal 

decimal numeral proportion ^ 

discount ratio 

extremes simple interest * 

interest term _ * 

means 



ERIC 
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. ' ENKICBMENT s 

"* ,;. ^ UNIT ;XIV - RATIO, PROPORTION, AND PERCENT 

'PERFORMANCE O^ECTIVES ^ 

•■ . ' ■• . . ' . ■ ' ■ ■ . 

1. ' Write a proportion vfhich represents the relationship between quantities in 

* a given word problem. (Ill) . ^ 

2. Solve word probla^ using proportions. (Ill) . ^ 

3. Write a given percent as .a ratio. (II) 

4. Write 'a given percent as. a decimal ^^|j^eral. • (II) 

■ " ' ' . 

* 5. Find the percentage of a given nirober using" the proportion: 



percent ^ percentage /ttt's 

100 base , ' ^ ^ , ^ - . ' 

6. Find the base, using the proportion: ^Srcent ^ P^r^ntage ^ (j.^^) 

7. Find the percent, using the proportion: percent ^ percentage fiii) 

' \ ^ 100 base , * 

8. Compute simple" interest , (II) * . 

9. Compute .compound interest, (II) 

10. Solve word problems thaf involve .-^Iscounts. (Ill) . 
11» Solve word problems that involve commissions. (Ill) 

12. Solve word problems that involve taxes. (Ill) 

13. Solve word problems that involve percent mixtures. (Ill5 

■ > 

Minimal / Average Maximal 

. #1^8 • • All ' Ul 



mil XIV - RATIO, PROPORTION, AND PERCENT ? 
CROSS REFERENCES . ' ! ' 

. ' " ^ TEJ^TS (BY AUTHOR) , ' 



Objective. 


Dolciani 
' et al 
* (1976) 


Dolciani 
et aX 


Foster 
et al 


Jacobs 


Keedy 
et al 


Payne 
et al 
(19771 


Sobel • 
Banks 
{19'77) 


Travers 
et al 

(1977) 


1 


228-229 


'225-228 


* 

276-278 


158-161 


363-368 


158-160 


365i 366 


481-484 


2 


231 


225-228 


. 278 / 


162 ' 


363-369 


158-162 


367-368 


481-484 


• 3 


228 


375 


• 


163-164 






- 


293-294 


~* . - ... 

,4 


228 


375 




163-164 





« K ^ 

f 


«... 


^ > 


5 


229 


375-377 


11^-111 


165-166 










.... 


. 6 ^ 
- — 


229 


375-377 




165-166 


- - - 









7 


229 


375-377 




165-166 


. . 





— 





8 




377-378 


282-283. 







» » ^ 


^ 


103-105 


9 


s « ^ 


— 


• 













10 





1 377-378 





'167-168 
170-171 













11 




377-378 


\ 












12 




377-378 




? 










13 


234-235 


378 


279-282 




266-268 









UNIT XIV - SAT*EOj PROPORTION, AND PERCENT 

r 

CROSS REFERENCES 



TEXTS (BY AUTHOR) ^ 



Objective 


. Part I - '77 


Part n -•77 


(Part I) 

,(1976} 


•Johnson 
<Pak4) 

11377) 








144-147 


78-82 


2' 






^•144-147 


78-82 


3 


74-76 


178-18 


a^8-151 


83-87 


1 

' 4 




178-180 . 


148-131 


85.86,88 


5 




181-183 


152-159 

— %- 


V 

89-95 


6 




181-183 


■152-159 


89-95 


7 ^ 


\ 


181-183 


152-159 


89-95 


8 


9 




160-163 


218-219 


9^ 




£ ; 






10 




— mm 


164-168 


^ ^ mm 


11 










12 




• 






13 




185-186 ^ 


196-199 
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PERFORM^CE OBJECTIVE XIV- 1 



Write ar proportion which represents the relationship between quantities 
in a given word problem. 



a) Henry and Louise drove 510 miles one day of their* vacation. They estimated 
this was done in 8 j hours • At^ the same average rate, how long will it^take 

T 

them to drive an additional 72Q lailesif ' ^ , 
Answer ^ 

b) When buying groceries^ Rose bought 6 limes" for- 39c* ^alph needed 10 limes 

to make punch, Bow much would they cost? ^ 
v. 

Answer _ ' 

c) A crepe mix calls for 1 y cups of milk for 2 cups of mix. How much milk will 
be needed for 3 cups of mix? 
, Answer , 

d) )a five acVe field yields 93 bushels of peanuts. Ab<>ut how many bushels wopld 
an 18 acr^ field yield under similar conditions? 
Answer 
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PERFOKMANCE OBJECTIVE XIV-2 
■P ' - 



Solve word ptoblexns usi^ proportions. 



V 



a) The straight line distance between Richmond, and Baltimore is 140 miles. How 
far apart should they be placed on a map on which — ' represents 45 miles? 
Answer ' ^ 



b) Mary Ella, the pharmacist, had placed an order with the warehouse for 81 dsl 
tablets which cost $11.34. How much will it cost the pharmacy when she fills 
Wes*^ order for 13 tablets? , 
Answer ^ 



c) The differential gear in an automobile turns twice for every 7 turns of the 
^ rear wheels. If 'the differential gear turns 358 times, how many times do 
the tear wheels turn? ^ 
Answer 



d) In Mr. Sml^th's math cl asses. 13 students out of 35 fail. If Mr. Smith has 145 
students this year, how many will fail (to the nearest student)? 
Answer 
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PERFORMANCE OBJECTIVE XIV- 3 




a) 33% is a little iore th^ 
2 

^' 5 
^' 10 

D. None^ of the above 

t 

Answer ' 



b) Write A fraction for eaeh percent < 



A. 


50% = 






B. 


663 % - 


c. 


16| % = 



c) Which of the following percents is represented by 

A. I2I % ' • 

B. I % 

C. 80% 

D. None of the above 
Answer 



d) 150% equals 
3 



^' 20 
B. f 

D. None of the above 



Answer 
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PERPORMANCE OBJECTIVE XIV-4 




a) 55% is a little less than: 

A. .549 

B. • .6 

C. .5 



All of the above 



Answer 



b) Write a decimal- for each percent. 



A. 664 % = 

B. 25% 



C. . 83i % = 
3 • 



J 



c) — % equals : 
2 . 



A. 



B. '5 



C. .005 



D. None of the above 



Answer 



ERIC 



d) Which^one of the, following equals '250^? 

'f ' . ■ ■ 

A. 2.5 

B. .25 * 

M 

- ' C. .025 

4 

D. All of the above 



Answer 



359 



PERFORMANCE, OBJECTIVE XI\^5 



Find the peircentage of a given number^ vising the proportion: 

pe rcent percentage 
100 " base 



a) 52% of 72 is what number? 
, Answer ^ 

b) What is 45% of 135? 
Ansyer , 

4 

c) 70% of 800 equals 



A. - 56 

B. 560 

C. 5600 

D. None of the above 



Answer ^ 



d) ' 175% of 80 is 

A. 1.4 

B. .14 

C. 140 

D. None of the above 
' Answe r \ , 
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PERFORMANCE OBJECTIVE XIV- 6 



Find the base using the proportion: P^fg^"^ * perce.iu§j^e 

"hasp 



100 



a) 38% of wh^ number Is 95 ? 

» t 

Answer. 



b) 96 is 24% of what nuniDer? 
^ Answer ^ 



c) 



76 is BQ% of/ what number? 

A. 9.5 

B. 95 

t 

C. 950 



D. None of the ab 
Answer _ ■ 

d) 120% of what number is 5.4? 

A. 4.5 

B. 45(; 

C. 4500 

D. None of the above 



Answer 



J 
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PERFORMANCE OBJECTIVE 'XIV- 7 



Find the percent^ asing the proportion: ^^^qq"^ " ^^^base^^^ "* 
■ , , <• .. . . 




a) 37 is what percent of 222? 



Answer 



b) What percent of 112 is 70? 
Answer . 

A 

c) 7.2 is what percent of 80? * 

A. 9% 

B. . 90% 

C. 9002 

D. None of the above 
Answer . . . 

d) 160 is what percent of 16? ^ 
/ A. 1% 

B. 10% ■ . • 

^ C. 100% 
D. 1000% 
Answer 
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PERFORMANCE OBJECTIVE 



Compute simple interest. 



a) 



c) 



d) 



4 



John deposits -$700 In a bank which pays simple interest at a rate of 5% per 

1 



year. Ho^ much interest will John receive after 9 months? 

^ . . .■ 



Answer 



b) What is ^the simple interest on $1700 after 1 year 8 months at a rate of 6% 
per year? ^ 



Answ^. 



In order to make a down. payment on an apartment buildings Pearl borrowed 

* ■ 

$10,000 from the Credit Union. It charges Interest at a rate of 12%^ per 
year^ How much simple interest will she be charged if she pays the money 
back after 1 month? , 
Answer 



Don Kowski borrows $500 from his good friend Kay for 8 months and agreesi to 
pay her simple interest at an 8% rate. How much" interest will Don owe? 
Answer 



ERIC 



^PERFORMANCE OBJECTIVE XIV- 9 



Compute conpouad interest. 



[ , 

a) Chuck deposited $300 in, a savings account at the Price National Bank. If he 
receives Intetest at a rate of 5% per year compoimd^d quarterly , hdw rmch 
will be In Chuck's account after 9 tnonths? 

» -■ 

Answer ^ , , 

If 

b) Compute the total Interest paid on a savings account of $10,000 after 1 year 

»*• 

if interest is paid at a rate of 6% per year compounded quarterly. 

■■ ■ 

. Answer ' 

• ■ • 

c) Wlien David was^ 16, his grandfather gave him $3000. He deposited it in the MR 
.National Bank, If the interest rate was 5% per year conqjounded semiannually, 

how much was in \\±b account on .his 18th . bdrthday ? 

« 

Answer . ' 



d) Find the total interest paid on a $500 savings Account after .3 years at 5% 
per year. compounded semiannually* 
Answer 
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PERFORMANCE OBJECTIVE XIV- 10 



Solve word problems that involve discounts. 



a) Mary bought a mink coat on sale for 45% off. If the coat usually^cost "If 
_ $3500, what did Mary pay for the coat? . 

Answer ' 

b) At their going-out-of--business sale, Schmltt's Sporting Goods Store offered 
discounts of 30-70%. If Ruth bought a pMr of skis at^% off and they 
normally cost $150, how much did she pay for the skis? ^ 
Answer * 

c) In August one year all bathing suits at the Angel's Rest store were sold at 

'I 

75% of their marked price. Wliat was the rate of discount? What was the 
amount of discount on a Madame Elaine bathing suiF^marked $32? 
Answer ______ 

d) At Weikel's TV shop, a Webber TV regularly priced $495. is on sale for 20% off. 

f ' ■ 

. The same iftlfeel at Toby's TV Tent has an original price of $455 but now is 
discounted. 10%. Whicli television would be the better buy? 
Answer . « 



ERIC 
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PERFORMANCE OBJECTIVE XIV- 11 ^> 



Solve word problems that Involve commissions. 



a) Wes sold shoes "^o pay his, way ^through school. He was paid a salary plus a 
bonus copaiiission of 5% of his sales over -$200 each week. J|oW much was his 
bonus in during which he sold $570 worth of shoes? 

Answer n 

b) Ms. Rosas received a coimiiission of 20% for obtaining a rare antique for 

Mr. Webb. If the antique cost $525, how much did Ms. Rosas receive for her 
commission? ' 
Answer ^ , ; ^ - 

♦ • ■ - 

c) One summer, Helen drove a Bad Joke Ice Cream truck/ She was to receive a 

2% comiaissioTi on all sales over $350 each week* The last week of the summer 
she had a \otal sales of $1126.32. What was her commission for the week? 
Answer . . r 

d) Mr. Bafet is an agent for the superstar basketball player Mitch Donkowski. 
For negotiating a $1,200,000 six yea^no--cut contract with the Bullets, 
Mr. Balet was given a 15% commission. How much did he receive? 

Answer 
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PERFORMANCE OBJEQTIVE XIV- 12 



Solve word problems that .itpvolve taxes. 



a) At her summer job, Susan earned $183.05 in a week. From iihis, variotis^ amounts 

• ot money were wi thheld to cover her federal income tax, state income tax, and 
, social security. 6,13% of her totals-weekly earnings were wfthlheld tp^^^^i^i^jfe' - 
her social security pasrment. How much money was \4lthheld for social 
(Round to nearest cent.) . ^ 



Answer 



I 



b) In 1973 Martha earned $17,500. When she computed her federal income tax, 
. she read in the tax table that people who earned- over $16,,p,00 but not over 



■$18,000 hax5«^ to pay $4,330 plus 42% of the amount they ma<fe%ver $'16,000. 
How tnudlv-;^$ederal income tax did Martha have to pay' tha.t year? 



Answfer 



c) . Tiie state t^K table in Maryland for the year 1978 requires that the \aaiount 

of tax to be paid is $90 plus 5% of all taxable income^^ver SSOOCVT If Ralph' 

taxable income was $11,854, how much state tax did be pay? 

Answer 



\ ■ . 

d) \ Henry bought a slinpanlc television for $495 and a st^nd for $39. 95. He lives 

\ 

in Maryland which has a 5% sales tax. What was the total amount paid? 
Answer ' * , « ' 
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PERFORMANCE OBJECTIVE XIV- 13 



Solve word problems that involve percent mixtures. 



a) A chemist^ has a solution that is 35%. acid. She wishes to increase .the amount 
. of acid to 75% by. adding 9of ^cid^If she starts witU 900 ml of the '35%^ 

' solution, how much of the 90% acid must be added to have the desired result? 

t ■ 

Answer ' * 

a 

b) Winter birdseed contains 60% sunflower seeds and summer birdseed contains only 
25% sunflower seeds. How much of each would you use to make 28 kg of birdseed 

containing 50% sunflower seeds? 

/ . * • ... 
Answer ; _ ^ . . 

c) How many grams of a 65% solutioi^of sodium hydroxijie must be mixed with 160 
grains of a 30% solution of sodium hydroxide to make a 55% solut'ion of sodium 

■ hydroxide? • ■ .' . . -^'Jii'^Sfe^, 

Answer / ■ . ' . 

d) In creating his monster. Dr. Frankenstein kept the brain in a 6% salt solution. 
He sent his incompetent assistant ^g<^_to the pharmacist to buy 50O ml of this^ 

' solution. Igor bought 200 ml of 4% solution and 300 ml' of 7% solution by 

mistake- How much of the 4% solution must he mix witl\ the 300 ml of 7% :solution 
to form a 6% solution? - , ^ ^ 

Answer • , ' ' 
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UNIT XIV - RATIO ,V PROPORTION, AND PERCENT 



Answers 



ERIC 



1. 



2. 



3. 



a) 

b) 
c) 

d) 

a) 



b) 



c) 



d) 



a) 

b) 



c) 
d) 



510 720 




^1 



93 



140 

X 



3 
18 

X 



45 

r 

2 



81 _ 13 
$11.34 " X 

X = $1.82 

2 358 
7 X 

X = 1253 

13 ^ 

.35" " 145 
X = 54 



C 

A. 

B. 

C. 

A 

C 



1 

2 
2 
3 
1 
.6 



4. 


a) 






b) 


A. .666 






B. .25 


• 




C. .833 




c) 


c , 

* 




^\ 


A 


5. 


a) 


37 . 44 




b) 


60. 75 




c) 


B 




d) 


C 


6. 


a> 


250 « 




b) 


400 






c) 


Si 




d) 


A 


7 




1 2 7 

3 




b) 


62 - % 




2 




c) 


A 




d) 


D 


8. 


a) 


$26.25 




b) 






$170 




c) 


$100 




d) 


$26.67 
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UNIT XIV - RATIO, PROPORTIOJJ, AND PERCENT 

* 

Ansvers (continued) 

* * « ■ 

» .■ ■ * 

9, a) $311.39 V ' 

b) $613.'^^* 

c) $3311. AA ; 

d) $79.85 - 

10. a) $1925 

. b) $52.50 

4 

c) $2A 

d) Weikel'<s TV ($A95 reg/$396 sale) is better buy. 

11. a) $18.50 . . - , 

b) $105 , • * • 

c) $15.53 

y - ■ 

d) $180,000 

.12. a) $11.22 

b) 4960 ' ^ 

jr 

•c) $432.70 
\ '•d) $561.70 

13.. • a) 2400 ml of 90% acid ■ 

. b) 20" kg of 60% seed and 8 kg of 25% seed 

, c) 400 g of 65% sodium hydroxide 

d) 150 ml of 4% solution 
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ENRICHMENT 
UNIT XV FLOWCHARTS 

PURPOSE 

/Computers are becoming irore smd^more a part of o\ir everyday life. Many of 
today's algebra students will be working with computers toa^rrow. To begin 
preparing them to understand computers^ this \init has been included. The 
ability to draw a flowchart for the step-by-step solution of a probl^ is 
a valuable aide to programming j 

OVERVIEW 

The four basic flowcharting symbols are introduced: Start/Stop, Input/Output, 
Operation, and Decision, {The symbols used in this unit are those used in 
Coan'^s Basic BASIC and Golden "s Computer Programming in the BftSIC Langua ge, 
These books are commonly used in teaching programming in the county.) 
Instruction follows in order of increasing ccanplexity from inserting the 
steps of a given algorithm into its flowchart to writing an algorithm and 
dr^^ing its flowchart, 

SUGGESTIONS TO THE TEACHER 

Instructional Days: 7--9 

Minimal Course Objectives: None 

Average Course Objectives: 1-3 ^ 

Maximal Course Objectives: ALL ^ ' 

VOCABULARY . < ^ ■ ^ 

algorithm 

decision 

flowchart 

input/output box ^ 
loop 

operation 
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ENiaCHMENT 



« 



UNIT XV - FliWCHARTS 



PERFORMANCE OBJECTIVES , 

■ ' • 

1. Identify the four basic flowchart symbols: Start/Stop, Input/Output, 
Operation, and Decision. (I) 

2. Complete a blank flowchart when given the necessary instructions out 
V . of sequence. {II) 

3. Determine the output for a given input by^ following a given flowchart. (Ill) 

4. Draw the flowchart for a given sequence of instructions. > HH) 

5. Construct' a flowchart which specif i#s the procedure for accomplishing a ^ 
given task, (III) ^ . • 

Minimal ^ Average f;^^^. 



None 



#1-3 



All 




V 
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CROSS IIEFEKENCES 



6^ 



UNIT XV - FLOWCHARTS 



TEXTS (BY A'UTHOIO 



Objective 


■ Dolciani.:'- ' 
at al- v'l 

(1976) 


. IXdlciani 
; et al 
(1978) 


Foster 

et al ' 


Jacobs 
(1974) 


Sobel 
Banks 
(197^) 


Traver s 
et al 

(1977) 


1 




.1-2 » 




543 ■ 


100-101 




2 








^ — 


^ 


■ 




388 

> 


3-6 




-544-546 


\ 

> 




4 


r ■ ' ■ 


0 








. . . 


5 








'^5 4^7 

' r- — ' 


101 ^ 


148 
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PERFORMANCE OBJECTIVE XV- 1 



1 



Identify the four basic flowchart symbolg (Start/Stop, 'Input/Output, 
Operation, and Decision). ^ 



a) In each ^box writ^ the name of the symbol. b) Match each symbol with its name. 

1. 



1. 



2. 



3. 



4. 




3. 



4. 




CZ3 



A/ Decision' 

' Input/Output 

C. Operation 

D. Start/Stop 



. 9 



ERIC 
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PERFORMANCE OBJECTIVE XV-l (continued) 



c) 



7 



Draw the symbol for each one of 
the follos^lng: 

1. Start/stop 

2. Operation^ 

3. Input/OutDUt 
A. Decision 




d) Which of the following is not a 
flowchart syiXol? ' 



A. 



B. 




C. 




D. 



Answer 



\ 
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PERFORMANCE OBJECTIVE XV- 2 



r 



4- 



'Complete a blank flowchart when given the nece^Ssary instructions out of 
sequknce . 



a)' In the appropriate box, place the number corresponding to each instruction^ 
Making a Phone Call 

1. Pick up receiver. ^ 

2. ' Say "Hello 1" 



ERIC 



3- Doqs someone. ans we 5?^- . • 
4Vs^ Dial the number. 
5 * . Hang up * 

6. Do you know the niamber? 

md the number in the directory, 
a. start. ' ■ ^ ■ 

* 

9. Stop., 



7- J?^n 
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/ 













■ 


i 
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PERFORMANCE OBJECTIVE XV-2 (cootipued) - 



b) In the appropriate' box, place the number corresponding to each instruction. 
Selecting a TV ^ogram ^ 
!• Do you want to see this showT 

2. Do you know what show you want to see^ 

3. ' Start. *^ 

4. Stop- 

5. . Change to next channel. 

6. Turn on TV. , » 

7. Turn to correct channel. 

'J ■ / _ . ■ ' 

8. ,Look at program • 

9. Settle, back, relax, and enjoy show. 
























NO 




i 




• 
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PERFORMANCE OBJECTI-VE XV-2 (continued) 

c) In the appropriate box, place the liumjser corresponding to each instruction. 

How To Tell if gi Number is Divisible by 6 . 
1. Number is not divisible by 6. 
Add digits. 

Number is divisible by 6. *" 
Start. 

Stop. V, ' • •■■ ' ■■ ^ 

Does number end in 0, 2 , 4 , 6, or 8? 




2/ 
3. 
4. 

5. 
6. 

7. 



Is sujn divisible by 3? 



i 
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P5RF0RMANCE OBJECTtVE XV-2 (continued) ' 

' ' ' •' 

d) In the appropriate' box, place the nuinber corresponding to each instruction 

How Tb Buy a Sof tdrink from a Machine 
!• D© you have enough money? 

2. Push button. ' 

3. Pu^h coin return* >^ 

4. Get enough money;' 

5. Will machine give change? 
Read price/ 
Start. 

Pick up can. 

Stop. _ " 
Pick up money from slot*. - 
' Get correct change. 
^ Deposit , money . 

13. Approach Mnachine. . 

14. , Did drink come out? 

15. ' Drink ft. 










■ ■ ';* 




■ " ■■» ^ 




fr 




0 } 





YES 











CS3 







7 
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PERPO^lMANCE OBJECTIVE XV- 3 



Determine the. output for a given input by following a given flowchart. 

-^-^r * — * —I . n ■ - 



a) Given the following flowchart and Input, f'ind the Output • 










• 


Input 


Output 


1. 




' n 


2 . 


4 




3. 


<11 
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PERFORilANCE OBJECTIVE XV-3 (continued) 

b) Given tlio following, flowchart and Input, find the Output. 



i. 




Add U 





^•1 

2. 

3. 



Inp^it 




1 

13 ■ 
2A 





ERIC 
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PERPOSMANCE ' OBJECTIVE XV-3 (contiaued) 



c) Given the following flowchart and Input, find the Output. 



Start 



Input . 



I 




Add 1, 




Output • 



/ 



Stop J 



Divide 
by 2. 



1 



1. 
2, 
3, 



-y — 

- Input 




63 

72 ' 

« 

84 
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PERFORMANCE OBJECTIVE .XV- 3 (continued) 

d) (Given the foUowing flow chart and mput , find the Oitput. 



t 



Multiply 
by 3. 






Divide 




by 2 
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XV- 14 





• In?«ut 




1. 


1 


Outpi^ 


^ 2. 


26 




3. 


89 
















t 







PERFORMANCE OBJECTIVE XV- 4 



Draw a flowchart for a given sequence of instructions. 



a) Construct a flowchart f6r. the following set*, of insjtructions 
Start. 

* » • , 

Read input. ■ • r ' 

Multiply the numbers . ^ 
Is the product divisible by 2% 
Yes--Continue , - 

No- -Add 1 to product / 

.J 

Print output. 
Stop. 

t 

IS 

b) Construct a flowchart for the following set of Instructions: 
How To Multiply Integers ^ 

Start. . • . 

Read Input. 

Multiply /absolute values. - 
^^Did the. original numbers have the saine sign? 
Yes - Continue 

No - Put sign -in front of answer. 

Print Output . 

Stop. ' , •■ 
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PERFORMANCE OBJECTIVE XV-4 (continued) 

c) Construct a flowchart for the following set of instructions: 
How TO Find the Perimeter of a Polygon 

Start, 

Are all sides the saae length? \ 

\ 

Yes - Count the nmi^ber of sides 

Multiply the nun^er of sides by the length 

^ to Print 

^ ■ \ ^ 

No - Continue 

ft 

Add the lengths of all sides. . ' , 

Print Output . , 
Stop. 

' ' '" % 

d) Construct a flowchart for the following set of instructions: 
How TO Determine. Whether a Number Is Divisi>le by 9 

^ Start. 

ft 

Read Input . . 
Add digits of nuisber/ 

i ^ " ■ ■ 

Is the sum divisible by 9? 

Yes - Continue ^ . 

No - Nuinber is not divisible by 9* 
Gq to Print 

Number is divisible by 9. . , 

Print Output. 

Stop. 
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PERFORMANCE OBJECTIVE XV- 5 



Construct a flowchart which* specj.fies the procedure for accomplishing 
a given task. ^ 



<' J 



Construct an appropriate flowchart for each of the following tasks; 



a) Getting^ a date 



b) , Adding a positive and negative integer 



c) Buying a pair of slacks 



d) Finding the perimeter of a rectangle 



y 
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Answers (continued) 



.a) 


1. 


70 




2. 


32 




3. 


26 


b) 


1. 


10 




2. 


20 




3. 


30 




1. 


9 




2. 


6 




3. 


6 


d) 


1. 


1 ■ 




2. 


6 




3. 


9^ 



4. a) Start . ^ 




Multiply 

the 
numbers. 



T 

fs th 
^ product 
aivisj-blo 



Print 
output . 



UNIT XV - FLCBCHARTS 



it 



4. b) 



Add 1 to 
produc t . 



( Start. J 



Read 
input . 



J 



' Multiply 
\ the 
absolute 
values - 




N0| Put sigt 
in front of 
product . 



/ output. 



Stop, 



c) 




Count the 
number of 
sides . 



Add lengths^ 
of all 
s ides , 



I 



Multiply 
number of 
sides by length 
of one sldg- 



IT 



Print 
output , 



J 



1 



Stop . 



Stop. 
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UNIT XV - FLOWCHARTS 



An s vers (continued) 



4, c) Alternate Solution 




Add the 
lengths of 
all sides. 



Count the 
number of' 
s ides* 



I 



Multiply the 
number of 
sides by th^ 
length of 1- 



Print 
output 




St 



.4. d) 




I Number is \ 
divisible by 
9. 



1 



Print 
output 



r stop, j 



Number is 
not divisible 
by 9 . 



5. Answers 



will vary. 



XV-22 

3 Si 



